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INTRODUCTION 





Welowie ta the world of the Apple Graphics Tablec. The Tablet is a 
device which converts Che position and movements of a special pen 

Liter wiiebers which your Apple can uae and understand. The programs, 
of “sotiware”’, supplied with your Tablet tell the Apple how to draw 
jletures on ite high-resolution graphics screen, using the infor- 
Wwitivun t#upplied by the Tablet. These programs turn your Apple and 
Tablet into an artist's sketchpad, an engineer’s drawing board, or a 
wathewatician’s chalkboard. With che Tablet and the supplied programs 
you wan draw freehand pictures on the Apple"s screen, or use the Apple 
to druw straight lines, rectangular boxes, open frames, or tiny dots. 
The pictures you create can easily be saved on Apple diskettes and 
tecalled anytime you want. You can use the Apple to calculate the 
aroun and distances of shapes and lines you draw on the Tablet, and 
you gan chanpe the scale of the flgures you draw. 


This le the Operation and Reference Manual for che Apple Graphics 
Tablet. The Graphics Tablet is a “hands-on” product, and the best way 
to learn how tuo use it ia Eo take pen in hand and start experimenting: 
Momt oof dida hook is based on the assumption that you have the 
Graphicn Tabled set up in front of you, and are following and doing 
gach wacauple av it is presented. Lf you try to Learn how to use the 
Tablet without using this manual (or even worse, read the manual 
Without actuntty using che Tablet}, you might pick up most of the 
alimpler commands, but you"ll never master the more powerful functions 
of the Tablet. So read the manual, repeat the examples, and don’t be 
aired tu arm phere Lanatiye « 


The firat chapter of this book describes how to set up your Tablet, 
Sted whet) you iach in order to use it. Chapter 2? introduces you to the 
Uraphicn Tablet moltware. Thia is a set of programs which allow you 
AG wee the Tablet to draw pictures on the Apple’s high-regolution 
graphics acteens You do not need to know mich about the Apple in 
Ofder teu (he Graphics Tablet. In fact, all you really need to 
Afow in iuw to turn te on. Once you start using the Tablet software, 
4G wild yudele yous each step of the way. You do not need to know how 
Ga write prota too use the Tablet skillfully and efficiently. 


OF oyu dk) bivew fie Lo program, you may be interested in Chapter 3. It 

wait jive you asaletance in modifying the Graphics Tablet software to 

beh bib, tneluding adding your own features to the Tablet menu. 
here ore aleau inatrauctions on intecfacing directly to the Tablet’s 

P hema, mar yen van write your ow spectal-purpose programs that wil! 


uae the Tablet. ldatinge of the programs which operate the Tablet are 
Mupp dda bi Apygretndin ob. 


[kr you sec the symbol 





it teans that the following paragraph contains important information 
about some Tablet behaviour that you might not anticipate. The symbol 


he 


laeans that the followinp pariupraph contalns special information you 
should note. Kead these sections carefully. 


Above all, feel tree to pluy around with the Tablet. The Apple 
Graphics Tablet is easy tu learn, easy to use, and lard to mess up. 
With some simple miintenines (described in Appendix 4}, your Tablet 
will pive you years of enjoyment and use. So sit down at your Apple, 
take pen in hand, and furw ta Chapter l- We 1] lee you... 


Diac\wanietle 
Olivia 


Greataleriena 
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WHAT YOU WILL NEED 


To use the Apple Graphics Tablet with its supplied software, you will 
need the following: 


1) An Apple [I or Apple II Plus computer, with 48K bytes of 
Handow Access Memory (RAM); 


2) If you do not have an Apple II Plus, you will need an 


Applesoft Firmware card (part mumber A2B0009)}, or an Apple 
Language System (part number AZBOO006) with a BASICS 
language diskette; 


3) an Apple Disk IL plug-in controller card with at least one 
Disk II disk drive; 


4) A color or black-and-white video mponitor. 


In addition, you may wish to have additional Disk Il disk drives and 
controller cards. 


hey. 


The Graphics Tablet was deaxigned to work with most present and future 
Apple If hardware amd dultwure. However, the supplied programs which 
operate the Graphics Tublet are designed cto Work with the Apple LI DOS 
disk operating system, verslous 3.2 and up. The Graphics Tablet 
software will not operate under previgus versions of DOS or in an 
Apple Pascal environment. 


Tt is helpful (but not uecenaary) to have read the following manuals: 


1} The Applesott Tutor tal (product number A7L0018) 
Welcome and Clupler | 


2) Do's and Dont’s of In (product number A2L0012) 
Preface through Chapter 2 


If you are using the Apple Languayi System, by sure to read! 


Apple Language System (product number AZLOO24) 
Chapter 3: Using BASIC 


UNPACKING 


Your Graphica Tablet package contains ten items: 


[} The Graphics Tablet and ita attached 
cable. 


2) The Graphics Tablet’s indicator pen and 
its attached cable. 


3) A printed-circuit board (the Graphics Tablet 
Interface card) 


4) A mylac “menu” overlay. 
5) Two "GRAPHICS TABLET SOFTWARE" diskettes. 


®) A plece of die-cut, double-sided 
Foam tape. 


?) A Wacranty card. 
&) A packing liat- 
9) This manual. 
LQ) «& static cloth. 


Bave the packing material in case you wish to transport your Tablet -- 
or dio the unlikely event that you must reaturn your Tablet to your 
dealer tor service. If you did not fill out your warranty with your 
Apple dealer before you brought your Graphics Tablet home, send it in 
now =— not wily does this ensure that any warranty repair your Tablet 
may ted will be done as quickly as possible, but it also puts you on 
the matting Flat For CONTACT, the Apple users” newsletter that keeps 
you tnfersed of updates and new products. 


PLUGGING IN 
he 


wkeAK Special Note ***kk 
Before connecting or disconnecting 
ANYTHING 
on the Apple or 
the Graphica Tablet 
TURN «FY THE POWER. 
Thin te @& moat. 


Ce ee ec a cc a ee | ee rT 
Te ee ee eS Te oe on ro 
CC er er Tc ec eee Ce ec cor i rr Te 


the Graphics Tablet and its pen cenmect to thee Ledeen baroa a capaby whebe dy 
in turn plugs into one of the eight perlpberal connector abeto tie thee 
inside ot the Apple, along the back of Che madi beurre Vb catheben 
attached to the Tablet and the pen terminate in Saal l siaekelay who bh 
fit over two sets of pins on the Interface cards. = [ite stivehkiete. ae 
spaced and Keyed so that it 16 very difficult to attaacls than 
incorrectly. 


hen 


datdle the Interface card as you would handle a high-qualicy, 
expensive phonograph record. Grasp it only by the corners or edpes, 
and try nok to touch the delicate components or pins. Don’t prasyp the 
card by the gold "Fingers" -- they are che medium through which the 
Apple communicates to the Tablet and thelr efficlency is decreased if 
they are dirty or scratched. The Interface is a precision instrument 
and should be treated with care. 








First attach the Tatelet ss pow to the interface card. Place the 
Interface card on a that aurtiues with the components Face up and the 
Old "fingers" mwearest you. Take the connector at the end of the 
caole from the Tablet’s pou. Noetieve that the four tiny round holes on 
tne bottom of the comevtor ate keyed Eo correspond to the set of four 
pins in the upper right cormuer ot the Interface card. Gently slide 
this connector over the set ot lun. There should be some space 
betWeen Che card and the connector. The finished connection should 
look like this: 





Won uitauch the Graphics Tablet to the Interface card. Take the 

Voinies bor ut the end of the cable £Erom the Graphics Tablet. Gently 
willie the connector over the set of pins near the top middle of che 
fuotertuce cards When the connector is properly attached there should 
He dui: apace between it and the card. The finished connection should 
louk like this: 





INSTALLING THE INTERFACE 


To install the Graphics Tablet Interface card (which you have already 


cuomected to the Tablet and its pen) inte the Apple, you will simply 
pius the Interface card into the back of the computer, as follows: 


1. Turn off the power switch at the back left corner of che Apple. 
This is important to prevent damage to the computer. Don’t unplug the 
Apple, just turn it off. If you unplug your Apple, you isolate Lt 
from the commen earth ground and your Apple and Tablet Interface card 
could be in danger row static discharpes. 


do Kenove the cover trom the Apple. Vu this by pulling up on the 
back edze of your Apple’s Tid until che corner fasteners pop apart, 
then Slide che Jiu back and [hit it off. 


J. Before procecd ing, touch your hand to the metal power supply case 
inside your Apple. This will remove any stray static charges from 
your hands, so you ike net damage the static~-sensitive components on 
the Loaterfiace curd. 


4. Inside tne Appie, across the rear of the main green board, are 
elyht long, oarrow sockets called Peripheral Connectors, or "slots". 
The leftmost slot (locking from the keyboard end} is called "Slot #0" 
and the ciphtmost ifs called "Slot #7". The Interface card will 
uperate in any slot except #0, but it is customary for the Tablet to 
uae Sloc #5, the third one from the right. 


4. Urasp the upper corners of the card between the thumbs and 
foretingers of both hands. Insert the gold "Lingers” of the Inturl.ee 
card into the chosen slat in the back of che Apple, rear edge [lrut. 
darmitly push the tront edge of the card dew until at is Joyel ad 
Piunly sessaterct. 


6. Take the two cables which you have connected to che Lnterteace 
carcde On the cable attached to the pen there is a black plastlse: 
titting. This is called a strain relief. There is a hole runniuys 
lengzthwise alonp the bottom of the strain relief, with a shit rumadiy, 
the length of the hole. Pry the slit open with your fingernail ani 
slide the cable from tne Tablet through the slit and into the hole. 
Tne finished atrain reliet should look like this: 





Wow take the stralu reblet with ite "tail" on top and pointing out the 
back ot the Apple viel Klide it into the leftmost of the two smaller 
Wertical notebes in the back of the Apple’s case. Slide it down ta 
the botcam uf tie wotel. Le should be a tight Fit. TIE it doesnt 
Slide all che way ahown the Eiest time, pull it out and slide it back 
in again. The planstde tH pliable enough so chat it will conform to 
tne shoc’s width aller about three or four insertions. 





7s Snap the top back onto your Apple. Place the Tablet on a flat 
surtace near your Apple, close enouwph wo that the pen can easily 
reach all parts of the Tablet Surface. Aake sure that your disk 
drive and video monitor are connected praoperky. 


BACKING UP THE DISKETTE 


Now Lhat your Graphics Tablet is all hooked up, it’s a yood cime to 


think about an important rule of thumb. "What rule?” you might ask. 


tue rule is this: Always keep at least one backup copy of any digkette 
Whose information you Wish to keep. 


The value of a backup copy cannot be overemphasized. Right now, if 
yuu were to drop both your Graphics Tablet Software diskettes, and 
yuur pet turtle started nibbling on them, or somebody mistook them for 
wyudre, black Frizbees, or some other catastrophic event occurred 
which Would render them boch unreadable, then your Graphics Tablet 
would be almost useless. Honest. You'd have to write all new 


pro,yrams yourself, or buy another Graphics Tablet Software diskette, 
in order to use your Tablet. 


fake a look at the two Graphics Tablet Software diskettes that came 
with your Graphics Tablet. Notice that one of them has a small piece 
o£ silver tape over the rectangular notch on its edge- This piece of 
tape is called 4 write=-protect tab. The write-protect tab rells the 
Apple not to store any more information on the diskette in question. 
The tab assures that none of the information on the diskette will be 


accidentally written over. Store this write-protected diskette in a 
safe place, and uge it as your backup copy. 


Fortunately, you Know better than to leave your Graphics Tablet 
diskettes lying around where they might be damayed by heat, your pet 
turtle, or stron, maynetic flelds. However, you may wank to be really 


careful and keep two backup copies instead oE just one. Keeping mre 
than one Oackup Copy insures Chat your prograws will be safe even if 


one of your buckups is accidencally destroyed. If you don’t know how 


Co po about makin, copies of the Graphics Tablet Software diskette, 
Bea Appendix 4b in this manual for instructions. 


Von"t put your Graphicon Tablet Seflware diakettern, of amy obher 


diskettes, on Lop of the Tablet Lomeli l fie mayuetic tledau will wipe 
out any infurcmation on the disket hen. 


STARTING UP 


Attec you've reassembled your Apple and its peripherals and everything 
fu in order, place your Graphics Tublet sottwire diskette into Drive 
1. Kemember to use the one that dues oot have the stlver write= 
protect tab over the rectan;ular notch on ith wdpe.e Now turn the 


power on and “boot" the diskvtte. {IF you don’t understand what this 
means, STUP! Don’t kick your diskette, but read the section called 


MUUTING DOS in Chapter 2 of your DOS manual, or Chapter 3 in the 
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Language System Manual if you have an Apple Language System.) The disk 
drive will whirr and elick for about 15 seconds, then the Graphics 


Tablet logo will be displayed: 


, r LAL fee 
grap 


SelDlce 


PF FOR We te 


To begin your encounter with the Tablet, press the ts | key. The 
screen Wlill agispday Choe tersiphics Tablet "“HeELLU Menu’, which is a list 


ot things you can do with ywur Graphics Tablet Software diskette. 
Youll be usity, thee Mba! ALIGNMENT program first. 


THE MENU OVERLAY 


Included in your Graghlesw Sublet package ia a mylar overlay called the 
"Graphics Vallee thea’. You will be placing this overlay in Che 
Center ot Che recvuued cid on the Tablet. The overlay divides the 
surface «ol the Vaolet odinta aditierent areas, and each area has a 
difterent meauliap. Wart al the oveclay represents the Apple’s high=- 


resolution peapldes waren, and another part lets you select which 
functions wi tho Partibad yok want er usd. 


Unee you athach thd- overtop te the Tablet, you need ta tell the 
apple che exact lovart bem ol the overlay on the surface of the Tablec, 
and the Apple will help you make ure that you've put the overlay on 
correctly. 


ALIGNING THE MENU 


sefore you use the Tablet, You must @iandt place the overlay on the 
Tablet and aliyn it. There is a propram om your diskette which will 


assist you in alivyning your menu Overlay praperty. From the Graphics 
Tablet oHELLU menu, press a | to select tle HEM) ALIGNMENT program, and 
then press GRAD - 





The alipnment program tells you what slot yuur UInteriace card is 
piu. wed into and then creates uu infurmation (tle on your diskette. 
The name of this File is TAH. NbuRhaATION . All other programs which 
use the Tablet can read the vital intormation about your Tablet and 
menu From this tile. After you run Che FERU ALIGNMENT program once, 
you need noc run it again, unless you remove your menu overlay fram 
Lhe Tablet or use your Tablet with a different pen. 


Tie MENU ALLUAeEWL propram will ,uide you in attaching and aligning 
tie amu Overlay. ALL you need cto do is read its instructions 
curelully, and do just as it requests. {rt the menu ever comes loose 
tram the Tablet during the alignment process, press the [Est] ney to 
re-stact the whole procedure. 


You" Ll be using four saall circles of thin double-scticky foam tape, 
oe duded with your Tablet, to attach the menu to the Tablet surface. 
otick a stall circle of tape directly under the target circle in the 
upper-left corner of the menu overlay, and place the overlay in the 
cumteer of the recessed area of the Tablet. Stick the overlay tu the 
Tablet surface. 


Yuu the Graphics Tablet"s pen Eo point to the swall circle in che 
Upper@lefo hand corner of the command box labelled RESET. Hold the 
pen perpendicular to the surface, and carefully press stratipht down 
WELL the polnt récraces inte the pen, making sure that the point of 
the pen does not slip owt of the circle. 





Now take the pen and paint ta the small circle at the lower-leEt 
eormer of the overlay. mold Che pen atralght and press down. The 
Apple wWLhll mow determine whether tie overlay Es straight of crouked. 
Te te is straipht, Che sereecn wlll display "ALRDONED™ and yous can 
proceeds 2b tam crept ay be awerhoud, Chae peregecim WEDD ask you to swing 
the pbotcains ape ak tle aster bay oa Batt bee ter cme: reiadere Plays lea aver lay 
Just a Lice dar dap Glee pepenpn ddeee topeee tel y -apibie 0 ont ine until 
the screen dispdays “AL LON. i bee cde de ed diapers amide tlie 
remaining Lheee Garyet clroeles cub otdaek them Eberly tee the Tablee 
Hurface. Your mei Weld bu prada Favoatieed ob baa getup ein atid) then ces 
RUA ic te wake sure you didnt aecash-ntalby move he overlay when you 
were taping down Ll corners. 


how tollow the arrows displayed oie tie aero sw) press the pen down 
fin wach small circle in alk tas corte al the ouverluay. be very 


curefiul! Make sure Chat youre aeeldbdig, the pon cteaiehe up-and-down, 
dod Chat the point of the pen abuses mot stray autsiide of the 


teryels Lt you do it correctly, you will th rewirded with che 
TT SES Ba ee 
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it you pet any other message, you probably slipped somewhere, oF hie: 
overlay isn’t centered on the Tablet surface. Try it again- 


Unee the overlay ig aligned, the Apple will return you to the Graphics 
Tablet logo. Press = to pet Co the program menu agains Now you 
Can start using your Grapnics Tablet. 


(LE you want to o& really sure Chal your ienu ig properly aligned, 
you can cun the WENU ALIGNMENT propram apain. Leave the menu taped 
down and just poke the proper points with the pen. If everything yous 
well, tnen your menu ig well-aligned. LE not, repeat the MENU 
aLlGankWl procedure. } 
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GET READY 


To start using the Graphics Tablet, go to che Graphics Tablet logo, 
eitner by re-boocting tne diskette, completing Che “ARHU ALIGNMENT 
propram, or typing 


RUN HELLO 


Press pra | »- WOW press to select GRAPHICS TABLET SJFTWARE and 
press » The disk will whire and chug for a while, and the 
Apple will present you with a blank sereen. (If you get a message 
informing you that the Tablet information file does not exist, press 
[RETURN] and cun Che HRAU ALIGNMENT program.) In about three seconds, 
your Tablet will be ready to use. 


DRAWING 


Touch the potot of the Tablet’s pen lightly tao the surface of the 
Tablet. 4ove the pen around. You should see a small “crosshairs” 
CUESUOE imving around the sereen as you slide che pen around. The 
Crosshairs are a locator, and the position and motions of the 
crosshairs on the screen correspond to the position and motions of the 
pen on the Tablet. Now press down on the pen sa that tne point 
Tetracts, and start drawing. As you draw on the Tablet, the path you 
trace will show up on the screen as 4 thin white Line. 





The top and sides of Che: workdip caress ad tle overlay (the acea with 
the Fine mesh pridwork} cor pespeommd ter thie tay ail two sides of the 
Apple’s screen. However, Che working area oom the overlay is slightly 
taller than the screen. ‘Ihr cumpensate lor this ditberence in height, 
only the upper 2/3 of tim overlay’s working area is “mapped onto" the 
pcreen. The rest, about 2.5 inclws (6.45 cm} at the bottom of the 
working area, is not usually active. (For information on how to use 


the full working area, see the WINDOW command.) You might want te 
(bead the lower boundary of the working area and mark it with a felt 
tipped pen on the overlay. 


THE MENU 


Alvus, the cop of tne Tablet*’s Mylar overlay are two rows vf 22 
squares. Each square in the top row carries the name of a certain 
command or function which the Tablet software can perform. These two 
ruws vi squares are called the Tablet Menu. They lec you order 
tunetians for the Tablet as you would order food in a restaurant in a 
tureden country: by pointing to what you wants Lf you could speak the 
pruper languaye, you would order dinner by telling the waiter what you 
would Likes But the Tablet’s language consists of thousands of 
magnetic and @lectrical impulses travelling neat the speed of Light- 
Hont people can’t communicate in chis fashion (those who can are 
Imtunts, and thus have gone fac in the computer World), se you" ll have 
to indicate your choices to che Tablet by pointing at the Menu. 


To invoke a command or function, Couch the point of the Tablet"s pen 
anywhere inside the corresponding square and presa down. Hold the pen 
duwn until you hear the Apple beep. If you don"t hear a beep, then 
you haven’t fully activated the command, and you should lift the pen 
and try again. 


The second row of boxes, Which carry no name, consequently have no 
functlon. You can use them for your own programs (see EXTENDING THE 
MENU in Chapter 3). 


The Eollowing pages describe each command and its funceion- To help 
you locate the square for each command, the section describing that 
comaand will be headed with a drawing of the menu and a2 pen point lnyp 
to the proper square. 





The DELTA danction lets you adjust the precision with which Clee pect 
draw un the acceens The Apple subdivides the working area ol tli 
Valoded tite: 35,760) small dots, each ome corressyramid ing: Gan canes cdeet ean 
tha Apple rn mepeon. AB you meve the pen rel Clas saad al tbe 
Tablet. Qe Aappde dos lines between Ele chet vent paeayeceate  WMnee 
PDA raed tb epe Dae tse yen ere eed GQ thee abdsst ep) cet lpee  pieag cd onmetes Tee Bet 
bese Agape er ade cues ce DP vee te a deee peewe alot. 0 Dla sine E Laceeg jroitace dbs da: ylada qe 
re Oe | es Vivees ane de Gb sean 
mye Phat peek ot ee be Daan Pe me Pe ee ee) ry 


Tablet, about -039 inches or 0.997 in) Erom the bast dot plotted. The 
normal value for DELTA {ts 2. The largest DELTA value is lif. This 
will make the Tablec draw u mew Line only after the pen has meyved a 
herizontal of vertical distance of l2/? dots (4.98 loches, or l2.6 cm) 
Prow the last dot plotted. 


Associated with the VUELTA secting is the Audio Feedback feature. When 
this teature is turned on, the Apples speaker will emit a click each 
time the Apple draws a new Line. With the Audio Feedback feature 
enabled, you can actually hear as well as see the effects of difEerent 
DELTA settings. 


To look at or change the current DELTA setting, touch the pen to the 
DELTA command syuare. Presa it down until you hear the Apple beep. 
You" ll see the Following: 


FeeT: JRab Dei te EETTING 


CURRERT TEL7e LETTING [cf 2 
abit de: tig pes) oot. fee 


Hiv CLELTA Eulal: @f 





The first few lines tell you the current DELTA secting and whether che 
Audio Feedback feature is ON of UFF. Tle Apple will ask you for the 
new DELTA value. TF you wish to retala the curcent DELTA value, just 
press » Lt not, type 2a number between | and 127 and press 

» WKexe, youll be asked whether you want the Audio Feedback 
Or UF. aAyvain, if you wish tu retudin the current setting, just 










t 
press rs . Otherwlac, type the word ON (to produce the clicks) 





or UFF (to adilenee che chlokwd sai prensa | we -)06COohe Apple will 
Chen return you to the pieture you were drawing, wlth che new DELTA 
and Audio Feedback yetetingn bu vblert. 


FE TURE 


Experiment a little with ditterent DELTA settings. Set a cup or 
Saucer om the Tablet surface and truce lth perimeter several times, 
using different values for DELTA each tine. You'll get something 
Which looks like this: 





Turn the Audio Feedback ON and OFF, and use it at different DELTA 
mchtings.s At low seteings, it will buzz as you move the pen around; 
at lii,her settings, you'll be able to detect distinct clicks. 


THE COLOR MENU 








The Apple’s screen can display six colors: black, white, green, 
Viglet, orange, and blue (of course, if you are using a black-and- 
white monitor, you'll see only various shades of grey}. The Apple 
lets you draw on the screen with all of these colors. 


Touch the pen to the command box marked PEN COLOR and press down. The 
Apple will beep, the screen will clear and the message 


GUASTRUCTING COLUR MENU 


Will appear at the bottom of the screen. The Apple will proceed to 
d¢aw elyhe colored boxes, surrounded by a grey border. 


Muve the poem Lilehtly across the surface of the Tablet. Youll see a 
@ia@}) Gluck deifting around the screen {instead of the usual 
‘rugulaicn). Use the pen to position the block over the color with 
Whiel you wish to draw, and press down. The color menu will vanish, 
and yuu will be looking at the screen on which you were previously 
dtawhig. Mow, draw! The lines you draw will be in the color yeu 
aedovled. Chiunge colors again and keep drawing. ALL the rules ware 
the aume. limiy the colors have been changed. 


bby while youre shoppdnp around For a new PEM (AILOH, wirad dee dade veo 


eed d ly cho td Witt oto chutoge tha color youl ve pasty fuse pei ussica 
es Yorser PB Cat wh Plo caerg bee clastityyered 
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SOME BACKGROUND INFORMATION 





When you start drawing with the Graphics Tablet, you*re yiven a black 
screen on which Co create. You can tell the Tablet that you wish to 
wae a different-colored bacapround by pressing the pen in the BG 

CULOR (BKacktround COLUK) square. The Apple will present you with a 
color menu (as tor the PEN GULOK command). Pick the color YOu Wittt fur 
use aS a backsround; tor instance, orange. The menu will vanish and 
the sereen will instantly be filled with orange, of whatever color you 
have chosen 


eS 


Using the iG GuLUk combind will erase everything you had on the 
SCteen, so Lt yuu want to specify a BackGround CULUR, do it hefore you 
shact to uUriwe 


Are yuu treydiay, fle examples? Ls the BackGround COLUK command working? 
Is ofan, your Lavorite color? Again, if you decide not to change the 
BackGtuund CULIK, just press FREE instead of selecting a color. 
Your Backteratid Cadk Cd your picture, too) will be left unchanged. 





A BRIEF DIGRESSION ON 
HIGH-RESOLUTION GRAPHICS 


BY mow you mul fave ate dead tlet there ate some funny things soling om 
with tie colors. Fur ceaseless, cart the BackGround CULOR to rect anil 
try to DRaW Blue liges series be. Or see the BackGround CULUK to 
Violet, and draw some blue lines. Obvigusly there’s somethiug wrony. 
The color "shadows" and toe “a“ehra stripes” which you see an a roluorc 
television sect, or the strange dlstortions, unevenness, and Lack of 
cunsiscency you observe on a black-ind-white monitor, are the cesults 
OF the Apple’s method of generating colora ia ita High=-reselution 
graphics display. For more information on the anomalies of che 
apple's nigh=regolution graphics color peaerat tou Scheme, seu 
Appendix Us 


GUIDELINES 


Te whutigize Che problems created by the Apple*s high-resolution 
Hloglides color scheme, follow these puidelines: 


[} Meat inconsistencies of the Graphics Tablet colors occur with 
vertical Lines. Use horizontal lines when possible. 


{) When you're drawing with black or white on a colored 


buackyround, or in color on a black or white background, draw 
the lines a little thicker than normal by going over them 


twice. This takes care of the broken lines you may gets 


4) lt you need to place two colored blocks next to each other, 
sCack them vertically, not horizontally. This cures the 


colored shadoWs that sometimes appear between colors. 


sar mich For the digression, on with the Tablec. 


A CLEAR ALTERNATIVE 


ie , 6G | SOFT 7 WIEW CALL § PEN 


It you"re tired of the scribbles and doodles on your screen, press the 
yan to the CLEAR square. Zap! Your whole screen will be restored ty 
the KackGround COLOR (see the previous section). Draw mode will be 
Femtored, and, 1£ you haven’t set one, the BackGround COLOR will be 
black. 





If you have get a VIEWPORT (described a little Further on in this 
Uhapter), then CLEAR will affect only the portion of the screen inside 
the VirwPURT. The rest of the screen will remain unchanged. 


LINE UP 


So Far, you've been happily drawing somewhat rough, ftreechand Lines on 
the Apple*s screen. If you wanted to draw a Stralzht line between twee 
points, you probably tried to draw it with a straightedge (smart, but 
awkward) or did it freehand (sloppy). "Is there a better way tu draw 
Stratyght lines?!", 1 hear you cry. Well, Buess what! Yes, there’s a 
better way to draw straight lines. Press the pen to the box which, 
for some obscure reason, bears the designation LINES. Now you have 
entered LINES mode. You will remain in LINES mode until you cell the 
Apple otherwise. Well tell you how to do that leter. 





Heanwhile, since yuu"re in LINES mode, let"’s draw some lines. Press 
the pen down anywhere on the Tablet’s working area and lift the pen 
agains See the small dot left on the screen? That will be one 
endpoint of your line. Now press the pen down at another point in the 
Working areas Zap! Theres now a straight line connecting the twu 
pointa, Presa the pen down again at another point, and the Apple will 
draw another line, this one connecting the new point and the second 
point. Now rush to your nearest toy store and buy a Connect-the—Dotn 
coloring book. Pick out an interesting page, tape it to your Tablet, 


and start connecting dots. The figure will magically appear on your 
Screens 


If you want to atart a second LINES figure, Simply press the pen tu 
the LINES command box again. The next point at which you press the 
pen will be the beginning of a new figure. 


dees, 


The “straight” lines you draw with your Tablet may not seem absolutely 
straight to youe Thi is normal. Lines that are neither horizontal 


nor vertical are actually wade up of tiny zig-zags between dots on the 
acreen: 


Once you enter LINES mode, you"ll stay in LINES mode until you ask te 
leave. The proper way to imk to be excused is to press the nen td «4 
box that represents another drawing mode. 
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| REDUCER 





The mode you were in before you entered LINES mode is called DRAW 
Mode. DRAW mode is the normal state of the Graphics Tablet and is 
automatically put into effect when you choose the Graphics Tablet 
sultware From the diskette menu- This means that DRAW mode is the 
default mode. 


Whenever you wish to leave a fancy drawing mode (LINES, BOX, FRAME or 
bUTS), simply press the pen te the command square called DRAW. Your 


picture will be left intact and you will be able to draw normally 
until you specify another mode. 


YES, SIR, DOT’S MY BABY 





Wnee you"ve got a picture on the screen, you might want to edict or 
change small portions of it. For example, youve drawn this picture: 





and you want to fix up the Little “glitches” around the edpe-. There 
are a couple of ways to do this: you could set the PEN OOLUK to black 
and DRAW the plitches out, you could erase whole portions of the 
d#trven and redraw them, or you could simply erase the whale cheb: 1s 
#tart over. Fortunately, there”’s an easier way. Press the patie ter tlie 
Hgquare Marked DOTS. You are now in DUTS mode, and will reweirli (ov (ear. 
uede until you specify another. While you are drawinp with Iweh, tlie 


Graphics Tablet will let you plot individual pudnts oon tite se paw 
bach Cime you press Che pen down fa the working aires yout wild yalect 
one, and anly ane, point om the sereen. Wham you LLP t bine puri up 
again and press it down in a new place, yun wil] plot csameether sbiyple 
dot. The dots will be ool the aeebor you specif bed br Chat awest  reeerl 
PEN CULUK comand, or white LE yess biepae int selected Gay uther color. 


By SeLting the PEN CAILUR tor thee Saektrvund CULuk €nermally black), 
setting, DOTS mode, ceviteer tang, Chie apeesssty dete om Glee x eb teus fliteis 
im the picture, anal casa ds kikys Chieti cnet by Ser | ee ees bs ee Peveaysti 
pleture Like Che preaives sate iubae Chis: 





LWTs mode is also handy for adding shading and texture to your 
pictutes.s DUTS mode is most useful when used with VIEWPORT and 
REUUGRR, described later in this chapter. 


Ko leave wWOls mode, press the pen in the command square for any other 
Igle (like DRAW, LINES, HOK or FRAME}. 


THE BIG FRAME-UP 








Wben youre in the FRAP mode you can draw open rectanpular boxes on 
Che serve by specifying two diagonally opposite corner points. Tao 
enter FRAME mode, press Che pen down in ti (suprise!) FRANK comiand 
box. Wow press the pen down anywhere on the Tablet"s wockinp area and 
Lift it a,yailn- A Singhle dot will appear on your screen. Take the 

pen and press it down at another pofot on the working, area. The Apple 
Will draw an open rectangle with c:posite couriers ac the poiuts you 
Specifled. Pick another point and press the peo down. Nottee that 
the FRAME mode doesn’t draw a tram: with the new point and previous 
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peosbist Qa LONE taede would dreaw a bine belween them), but instead uses 
Ll dew pink as <2 cocnec of a separate FRAME. Pick and press a 
Forth point to complete the second FRAME, 


Youur FKeitihes can oe simple, or you can use many FRAMES to make a 
bea petc, mace complicated FRAME: 





You can draw your FRAMES in different colors, too. The FRAMEs will be 
drawn in the current PEN COLOR, of white if you haven"t selected any 
ukler calor. Beware! Colored FRAMES indy come out With a slde or two 
wissing because of the nature of the Apple*’s high-resolution graphics 
Biren (see Appendix OC}. [ft this happens, re-draw the FRAME, but move 
the cartner points very sliphtly to one side. 


To leave Fane mode, press the pen in the Square tor any other mode 
(such as DRAW, LIKES, DUTS, or BUX}. 





There’s a white: ume, ual vf bebane mie, 


Ard ober ates tiie Mn a dat greeny 
Ati Chey? re ull mide 

Qi the Graphies Tablet 

And they all Look 


dudt the same. 


Now bitthes are uloe, but thee re Khiel ot fipid. You might even go sa 
bar as to say they’ re Gapty. blo yom re leek tay for something a little 
more, well, tultilbiny than an wrditiry cectaneahac quadrilateral, 
then Che BUA mode is tour yous. Press the pou adewn In the square marked 
hd. Now pees Che peo dowd ab Ewa puoiat:. on tin working, area, as you 
hal tur FRAME. The Tablet sottware will pice you solid indication 
[lat the task tf completed by drawiny, a undtaurm, monolithic box with 
roradecd wt the two points you specilivd. 
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You will remain BOXed into this mode until you free yourself by 
pressing the pen down in one of the Squares marked DRAW, LINES, DOTS, 
or FRAME. The BOXes you draw will be of the current PEN COLOR. If 
you have mot specified a different color, your boxes will be white. 





SAVING PICTURES FOR POSTERITY 





By now you should have generated some beautiful (well, at lease 
interesting) artwork. Tt°a a shame that you have to erase it, isn’t 
it? Well, you can save the entire picture for later recovery and 
Further work by presstmy the pen in the square marked SAVE. Your 
picture will vanish (temporarily) and the screen will display the 
nessape 


TYPE A NAME FOR THIS PICTURE. 


rT 


A pleture name can be from | to 26 characters long, and may include 
letters, numbers, and special characters (except the comma}. Unlike 
normal diskette File names, picture mamen do not need to begin with a 
Jetter; you can have picture nfawes such as 


| FOR THE ROAD 
Or 


<<SPACE>> (motice the spaces before the name) 
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The reason for this is that before the Apple saves the screen onto the 
diskette, it adds the prefix “PIC.” to your picture name to identify 
It a8 a bona Fide Graphics Tablet Picture. Since diskette file names 
Will always begin with the letter P (in PIC.), your picture names can 
bepin with whatever you please. 


The PIC. flag also implies that the picture file includes the Tablet 


WINDUW setting (see the WINDOW command). Files which de not contain 
this information should mot carry the PIC. flag. 





After you type the name of the picture, press ‘| J+ If you decide 
you don’t really want to save the picture yet, just press | 
without typing any name. Your picture will reappear, and you'll be 
left in DRAW mode. 





If you do choose to save your picture, the Apple will then aak you: 


DRIVE? => (DEFAULT=1) 


The Apple will save your picture onto the diskette in the disk drive 
you indicates The DEFAULT drive is the drive which rhe Apple thinks 
youll want to use, drive 1 the first time and the drive specified 
previously each time thereafter. Type the drive number you wish to 
use and press }, or just press QR to select the DEFAULT 
drive. (1f you try to specify any drive number other than 1 or 2, the 
Apple will use the default drive). The drive will whirr and chug for 
& moment, then your freshly saved picture will reappear, in DRAW wmode 
With PEN COLOR as it was when you left. 





If there ia already a picture on the selected diskette with the name 
you specified, the Apple will display the message 


A PICTURE ALREADY EXISTS WITH THAT NAME. 
CONTINUE (Y UR N) 


If you wish to overwrite the current picture which haa the name you 
specified, press & aoe -|6CUdlf 6 you don’t want to destroy the 
picture on the diskette, preas Rs and repeat the SAVE 


operation at a different picture name (a lone QQRRRRD is accepted 


as an respouse). 





Lf you complete the SAVE procedure, or if your attempt to SAVE a 
picture is foiled, and you get an errur message From the Apple, you 
will loge any VIEWPORT you may have set (see the VIEWPORT command). 


lf, however, you have aborted the SAVE command with an — QR, 
the VIEWPORT will remain intact. 
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it you receive chis message: 


THE FICTURE &f LOLE 
THE Citk iS FULL» OF FR 


o, OF 
TECTED 


PRESS SPACE BAR TO RETRY 
PRESS <Ckha TO ABORT 
Ez 





then any number of things could be wrong: the diskette is full and cum 
hold no more pictures, the diskette is write=protected, or theres 
another picture on the diskette with the same name and the file which 
holds that pleture is locked. In the first case, sluply use anothec 
uninitialized diskette. In the second case, remove the diskette, peel 
QEf the write protect tab and reinsert the diskette. In the third 
Case, try another file name. Whatever the prohlem is, you may press 
Che spacebar to attempt to SAVE the picture again under the same name, 
Or press to cancel the attempted SAVE. Your picture will 
reappear, and you will be back in DRAW mode. 





If you filled up the diskette by Lrying to SAVE a picture, only part 
of the picture will actually be shored om the diskette. Lt is best 
to delete the partlal ECile trom the disketce after you have SAVEd the 
picture on anecther diskette (sae GREETING OUT). 


li you receive this messaye: 


es Re oe 


PRESS SPACE BAR TO RETRY 
PRESS <¢CR> TO ABRGRT 
is 





while attempting to SAVE a picture, then there are problems. Maybe 
you specitied Drive Z when you only have one drive, or the diskette is 
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uninitialized, or the data om it has been destroyed. You could have a 
faulty disk drive or controller card, or your drive 18 umder the 
influence of a powerful magnetic field (did you put it om top of your 
television? Naughty, naughty). There may be no disketrte in the drive, 
or you leit the drive door open, or the diskette is crimped and is not 
roLating- Whatever the cause, preas the spacebar to attempt the SAVE 
ayain, or press [RAO to get back to your picture. Investigate. 








BROWSING THROUGH THE CATALOG 





You can look at the contents of your diskette by pressing the pen in 
the square matked CATALOG. The Apple will ask you (as above) for the 
drive number. You can select the DEFAULT drive by pressing GRU - 





The message 


PRESS SPACE BAR TO CONTINUE 


will be centered at the top of the screen. The drive will whirr a 
bit, and the names of all files on the diskette will be presented. 
Pon"t press the spacebar yet! The file names which begin in PIC. are 
your Graphics Tablet pictures, and should all have the annotation 

6 033 to the left of them. Incidentally, the 8 denotes that theyre 
BINAKY files, and the 033 means that they use 33 diskette sectors, or 
a little over 8K bytes of memory, each. ILE you see any PIC. files 
which aren’t marked B O33, then they’ re oot complete pictures. Change 
their names (see GETTING OUT) so you don’t mistake them for Graphics 
Tablet pictures in the future. 


J& you order a CATALOG of the Graphics Tablet Software diskette, these 
files will be included: 





pep oo. RRC Bee To LRTI 


fil’ hp tlie, | UME 
heATT. td I Pesscadl 


eooomokade . TwSkET Loog 
PAG ht a PLE NT 


et outa mek Dae BOT OS TRE 
ee he re 
deovurhs Gb pe begne 
Ce OS 
L 


E fe . 
7 Pa LL! 


heer fut | | 3 meet rah 
aL er ee Ld ee 


Theowe ape all component prouyrams of the Graphics Tablet package. The 


icby owndabete Foie le the GRAPHICS TABLET LOOU, which you"ll notice has 
blaee oepeed ead Poses 4M Ll bee tae Tbe lelte of Lk {The O34 means that it’s 


2? 


Slightly larger than normal Tablet pictures, which are labeled BO33. 


This causes no problems, however.) This is the picture of the Graphics 
Tablet Logo frame, which you see when you boot the diskette. You can 
LOAD this picture and work on it, even though it’s not a PIC. file 

(gee LOAD, below, for details). 


CATALOG can Fall victim to the same 1/0 ERROR problems as noted in 
SAVE. See the previous section for details. 


If the CATALOG listing is too long for the screen, the listing will 


pause after displaying 18 files. Fress the spacebar to get the reat 
Of the CATALOG. 


When you"ve finished looking at the CATALOG, just press the spacebar. 
Your picture will instantly reappear on the screen, with PEN COLOR 
unchanged. 


GETTING LOADED 


Once you have SAVEd « picture on diskette, you can call it back to 
your screen to be worked oun some more, or just bring it out so you can 
ddmire it for a minute. Fress the pen to the square marked LOAD. 

The following words will appear: 











PLEASE TYPE THE PLUTURKE NAME. 


S- > 


If you change your mind and don"t want to LOAD a new picture, press 
Jae «© = «|Your previous picture will reappear, and you will be left 
ion DEAW mode with the same: PEN COLOR as when you left. 






If you do want to LOAD another picture, type the name of the picture 
which you wish to see, and press QRRIER). You don’t have to type the 
PIC., the Apple will supply that for you. The rules for naming 
pictures are the same as described in the SAVE command. 


You will then be asked to specify which drive the diskette with the 
chosen picture is in. Prese QR to indicate that it’s in the 
DEFAULT drive, or type the drive mumber (1 ofr 2) and press . 


The disk drive will spin for a few moments, then the selected picture 
will appear on the acreen. You will be left in DRAW mode. 


LUAD is vulnerable to the same disk 1/0 ERROR problems as were 
described in the SAVE section. 


z& 


You can LOAD picture Files which were not created by the SAVE command, 
as long as they carry the notation B 034 in their CATALOG listing. One 
such Eile is the GRAPHICS TABLET LOGO Efile on your Graphics Tablet 
Software diskette. Even though this file doesn’t have the PIC. flag 
in front of ita name, it can be LOADed and worked upon like any other 
picture. If you LOAD this file, and SAVE it again, the new version 
will have the prefix PIC. attached to the name, and will have the 
notation BO33 to its left in the CATALOG. 


When the Apple sees the PIC. prefix, it infers that the file contains 
fnftormation about the Tablet WINDOW setting along with the picture. 
The absence of the PIC. flag indicates to the Apple that it should use 
the default WINDOW setting (see the WINDOW command). In addition, if 
you have 4 picture om the diskette whose file name does have the PIC. 
prefix, you can make che Apple ignore the Tablet WINDOW setting in 


that file by typing the PIC. prefix at the beginning of the File name 
when you LOAD it. 


= 
If you LOAD a picture which was SAVEd on another Apple or Graphics 
Tablet, it’s possible that the Tablet which created chat picture uses 


a slightly different WINDOW setting than yours. The difference 
ugually appears as a discrepancy between the motions of the pen acroas 
the working area and of the crosshairs on the screen. If the 
crosshairce don’t correspond to the pen position, then re=-LOAD the 
picture, but type the PIC. prefix at the beginning of the file name. 


This will make the Apple use the proper WINDOW setting for your 
Tablat. 


With one exception, an attempt to LOAD a picture, whether successful 
or not, will remove any VIEWPORT you may have set (see the VIEWPORT 


command}. If you have aborted the attempted LOAD with a f 
| |, this rule does not apply. 






GETTING OUT 


With the Graphics Tablet, you can perform three simple operations with 
disk files: SAVE, CATALOG, and LOAD. In order to RENAME or DELETE 


picture files, you"ll have to leave the Graphics Tablet Software and 
get back to the Applesoft/DOS command level. To do this, get to 


DHAW mode and press (RBM. The Apple will ask you if you indeed wish 
to leave. 


S 
If you answer & » YOu will lose whatever picture you had on the 


gcrecn! <Any other reply will send you back to your artwork, in DRAW 
tia bel eas 


YY 


if you answer @, then the Apple will run the HELLO program on the 
digkette, and you will see the Graphics Tablet Logo frame (see Chapter 
1, STARTLNG UP). 


Press QM) again to get to the HELLO menu. Choose [J co QUIT and 
press —geeue. The screen will be cleared and the Applesoft prompt 





Now you can DELETE, RENAME, LOCK, UNLOCK, or VERIFY any of your 
picture files on the diskette, or do almost anything else in Applesoft 
or with DOS. (For details on how to perform these operations, see 
Chapters 2 and 4 of your DOS manual.) Remember to include the PIC. at 
the beginning of the pictures” file names! To return cto the Graphics 
Tablet software, type 


RUN HELLO 


When the Graphics Tablet logo appears, press Ge. select for 
Graphics Tablet Software, and press QI. vou’ll be working with 
the Tablet again, with a blank screen, a white pen, no VIEWPORT, the 
WINDOW at its default setting, the REDUCER off, and in DRAW pode. 





DON’T try to RUN the file GRAPHICS TABLET SOFTWARE directly! It is 
not a program in itself, but is an EXEC file which runs several 
programs and sets up some parameters necessary for the well-being of 
the Tablet softwaree You should always enter the Graphics Tablet 
software by selecting it from the HELLO menu. 


ROOM WITH A VIEWPORT 





Am I to spend the rest of my short life 

Confined by these four corners, bright and sharp? 
Shall I be limited in my designs 

To draw only within this VIEWPORT small? 


This cannot be! And yet, there’s recompense: 
The box which limits, also can protect, 

And keep me from destroying what I"ve wrought. 
Confine, protect; the VIEWPORT functions thus. 


You can use the VIEWPORT command to sélect a rectangular area on the 
screen. Once you set an area for a VIEWPORT, you will be allowed to 
draw only within that area. This allows you to concentrate on one 
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area of the Screen at a time, while protecting the rest of the picture 
from being accidentally erased or overdrawn. 


The VIEWPORT appears on the screen as four small “"L"=shaped corner 
marks, one at each corner of the VIEWPORT. Each leg of each “L" is 
three dots long and one dot high. The VIEWPORT itself is the area 
enclosed by these four corners (the corners are actually ocutside the 
VIEWPORT proper). If you change or remove a VIEWPORT, the corner 
marks vanish without a trace, leaving the screen under them unchanged. 


To specify a VIEWPORT, press the pen to the VIEWPORT square om the 
Tablet menu. The prompting message 


UPPER LEFT? 


will appear briefly at the bottom of the screen. Position the pen at 
the spot where the upper-left corner of the VIEWPORT should be 
(imayine you"re drawing a FRAME) and press down. One corner mark will 
appear, and another prompting message: 


LOWER RIGHT? 


will be displayed: 


LOWER-RIGHT? 





Position the pen at the opposite (lower-right) corner of your proposed 
VIEWPORT, and preas down. The other three corners of the viewport 
will appear. This is how che finished VLEWFORT will look: 








Unlike FRAME and BOX modes, in which you can specify the corner polnts 
in any arder, VIEWPORT really does want the second corner polot te be 
below and ta the right of the Flese. lf you give the points in 
reverse order, or specify an impossible VIEWPORT (one which has ip 
height of width}, then you will recieve the message 


PLEASE GPEC Tey POINTS CORRECTLY 





You will then be asked for both corner points again. 


Unce you've sec a VIEWPORT, what do you do with it? Simple, just 
DRAW. After you specify the two corner points, and you see the four- 
cornered frame, you will be placed in DRAW mode with the PEN COLOR 
unchanged. Anything you DRAW outside of che VIEWPORT simply will not 
show up on the screen; anything you draw inside it, will. Notice that 


the crosshairs will appear even outside the VIEWPORT, but pressing 
down on the pen has no effect. 


Yow can change to any other drawing mode (BOX, DOTS, LINES, or FRAME) 
and it will work normally inside the VIEWPORT. But if, while you’re 
in one of these modes, you try to specify a point outside the 


VIEWPORT, you"ll receive the admonition 
POINT UUTSIDE VIEWPORT. RESPECIFY. 


Just choose another point inside the VIEWPORT. If you want to restart 


the BUX, FRAME, of LLNE youre drawing, press the pen to the square 
for the proper mode wapain-. 


If you invoke the VIEWPORT command whea another VIEWPORT is already 
active, the Apple will remove the prevlous VLEWPORT before asking you 
to specify a new one- 


At any time after you have invoked the VLEWHORT command, but before 
you have finished specifying a new VIEWPORT, you can tell the Apple to 
Rive you one of cwo special VIEWPORTs. One of these is the VIEWPORT 
you Were using before you started to set a new one, and the other is 
the "default" VIEWPORT (the currently sere WINDUW). 
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To recover the VIEWPORT you had before you started Co Set 4 mew one, 
press & before you finish the VIEWPORT command. 





To request the default VIEWPORT, press Le before you finish the 
VIEWPURT command. The default VIEWPORT is the full screen, or (if you 
have invoked the WINDOW command) the area within the WINDOW. When the 
VIEWFORT is get to the full screen, no corner marks appear. 


The VIEWPORT command always leaves you in DRAW mode with the PEN 
COLOR unchanged. 


A BRILLIANT REDUCTION 


8G SOFT riEW CALF . FEN 


Once youve set a VIEWPORT, you can use the REDUCER function to shrink 
the entire Tablet working area into the VIEWPORT on che screen. This 
allows you te convert Large pen motions on the Tablet into small 
motions on the screen. This leta you make precise, amall drawings. 
When you use the REDUCER in conjunction with the DOTS mode, you can 
modify very small areag of a picture, setting and resetting individual 
dots if necegsary. 





Once che REDUCER is enabled, it will stay in effect until you remove 
ic or change the VIEWPORT. To use the REDUCER, set a VIEWPORT around 
the area in which you wish to work, then press the pen to the square 


marked REDUCER. When you hear the Apple beep, the REDUCER ia active. 
1f you receive the message 


NOT POSSIBLE. 


then you have specified a VIEWPORT which is too small or too 
dispropertionately shaped for the REDUCER to function. Such an 
impossible reduction will leave you with the REDUCER inactive and 
everything else unchanged. 


<-> 


The screen position of the VIEWPORT determines the minimum posaible 


gize into which you can REDUCE. You can REDUCE into smaller VikWrukT: 
in the upper-left corner of che screen than in the lower-right 

corner. Spacifically, the smallest possible VIEWPORT size inte whdeh 
you can REDUCE ranges from two screen dots square (at the werml 
WINDOW setting) in the upper-left corner to 45 dots square in the 
lower-right. 


To disable the REDUCER, press the pen to che REDUCER square ayguln. The 
Apple will beep and the REDUCER will be disabled. The RESET, SUFI 
RESET, WLNDOW, VLEWPORT, and LOAD commands also disable the REIDUCKEH. 


When the VIEWPORT is at its default setting, the REDUCER has mo 
effect. 


OPENING THE WINDOW 


| i sop) view | ca ieee) PEM | 


The WINDOW command works like a VIEWPORT with the REDUCER on, but 
the other way “round. Where VIEWPORT with REDUCER lets you draw 
something large on the Tablet, and have it appear smaller and in a 
specific place on the screen, the WINDOW lets you draw something small 
in a specific place on the Tablet and have it appear large on the 
Screens 





You normally set a WINDOW before you begin drawing a picture. Press 
the pen to CLEAR and then to WINDOW. This will appear on the screen: 


FRE PER 47 
Mada OAS sl OER -& LGHT 


LOSyeRE fi THE wr Tue 
THFiFT @fFAaA REAIRED 





Find a picture of a molchill and tape it to the Tablet"s working 
area. Now take a pen of a pencil (mot the Tablet’s pen!) and draw a 
box around the significant part of the picture. Take the Tablet’s 
pen and, following the highlighted instructions om your screen, press 
it to the upper-left corner of the box. The highlighting will shift: 


Ss a oo = i 
UPRER cP T Ho [iS rea 


CORMERS. cf TRE aCT [iE 
"SELET AREA ULES TREE 





Presa the pen to the lower-right corner. The words will disappear and 
the drawing screen will return, with a large frame in the middle ot 
the screen- This frame is proportional to and corresponds with che 
Frame around the mlehill on the Tablet, and is centered on the 
screen. Take the pen, set DRAW mode, and trace the molehill. You 
will make a mountain on your screen out of the molehill taped co the 
Tablec. 





After it’s finished, WINDOW returns you to DRAW mode, with your PEN 
CULOR unchanged and the VIEWPORT set to the same size ag the WINDOW 
Frame on the screen. 


The reason that you arent shown the screen and crosshaira while you 
get the WINDOW (as you are when you set a VIEWPORT) is that you’re 
selecting an area on the Tablet, not the screen. The resulting ares 
on the screen is as large as the Apple can make it, proportional! in 
Wize to the WINDOW on the tablerc, and centered om the screen. Sime 
the WINDOW area on the Tablet bears little relation to the sereen 
before it "s set, the screen and crosshairs are not displayed. 


Al any time after you have initiated the WINDOW command and befdari- yan 
have completed it, you can use the Apple’s keyboard cto Indicate Clut 
you want the default WINDOW, (the entire working area of tle Tede-t si 





or that you want to cancel the WINDOW sequence. Press TG «at any 


time «during the WINDOW sequence to cancel it; press to select the 
default WINDOW. 


BROKEN WINDOWS 


If you receive the message 
PLEASE SPECIFY POINTS CORRECTLY! 


then you"ve not specified the two corner points in their proper upper- 
left, lower-right order, or you"ve tried to set the WINDOW to an araa 
on the Tablet that’s too small. You will be asked to specify both 
corners again. If you want to cancel the attempted WINDOW, press 


ae | 


If the Apple flashes the message 


PLEASE STAY WITHIN THE WORK-AREA. 


then you’ve let the pen astray outside the working area of the Tablet’s 
overlay. You will be prompted again to indicate the corner point. 
To cancel the WINDOW command, press REE . 


DRAWING IN THE WINDOW 


Unce you've placed a WLNDOW on the Tablet, you can use any of the 


Tablet’s drawing modes (DRAW, LINES, DOTS, FRAME, or BOX) to draw, as 
long as you stay within that WINDOW. 


You can set the VIEWPORT within the WINDOW on the screen. Once you*ve 
get it, you can even KEDUCE into it, and use the entire Tablet area 
within the VIEWPUKT. When you turn the REDUCER off, you will again be 
limited to your WLNDOW. 


Once you’ve set a WINDUW, the only way to remove the WINDOW frame is 
to set a new WINDOW or use the Tablet RESET command. Wo other Tablet 
command will remove a WINIWW. The REDUCER will allow you to 
temporarily override the WINDOW; when you turn off the REDUCER, you 
will be left with the previvus WINDOW again. Experiment with using 
WINDOW and the REDUCER; you"ll be surprised at what they can do. 


> 

When you specify a WINDOW on the Tablet, the Apple will draw the 
WINDOW frame on the screen on top of the current picture. The sides 
of the frame are two dots wide, and the top and bottom are one dot 


wide. Li you set a new WINDOW, the Apple will remove the frame by 
drawing over it with the BackGround COLOR. The WINDOW command can 
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therefore destroy parts of your previous picture. Also, even thouyh 
WINDOW sets the VIEWPORT to the portion of the screen inside the 
WINDOW frame, the CLEAR command will clear the entire screen, 
including everything outside the VIEWPORT and the WINDOW frame, and 
even the frame itself! (The Frame will be redrawn after the CLEAR. ) 
[f you ceset the VIEWPORT to a slightly smaller size than the WINDOW, 
the CLEAR command will work normally and erase only what is within the 
VIEWPORT. 


The WINDOW information is stored along with rhe picture information 
when you SAVE a picture onto diskette. There 13 no way to avoid 
saving thia information. When you LOAD 4 picture, the Apple will 
automatically use the WINDOW setting atored with that picture, if that 
pieccure’s diskette file nawe begins with Pic. If it does not, the 
Apple will use the default WINDOW setting for your Tablet. You can 
force the Apple to ignore the WINDOW setting stored in a picture file 
in three ways: 


Ll} Leave the Graphics Tablet Software (see GETTING OUT) and RENAME 
the File, removing the FIC. prefix from the file name. 


2) When you LOAD the picture, type the PIC. flag at the beginning of 
the picture name» ( LOAD PIC. Filename) 


3) Once you have LOADed the picture, press the pen to WINDOW and type 
MB to get the default setting: 





RESET 


BG : wie CALI PEn 


The RESET command lets you “wipe the slate clean" and begin anew om a 
fresh picture. WMamely, it: 





1} Sets the WINDOW to the the normal 1l inch wide, 6.5 inch tall 
rectangle at the top of the working area. 


2) Sets the VIEWPORT to the full screen. 


3) Sete CALIBRATE to one unit per screen dot, and leaves the unl! 
type undefined. 


4) Seta the BackGround CULOR to black, and clears the servi. 


3) Sete fhe PEN COLOR to white and sets DRAW mode- 


\ / 


6) Sets the value of DELTA to 2 and turmea the Audio Feedback 
feature OFF. 


7) Sets the default drive number for LOAD, SAVE, and CATALOG to l. 


Yeing the RESET command is just like restarting the Graphics Tablet 
foftware all over again. 


A SOFTER RESET 








The SOFT RESET command is a wilder version of RESET. It lets you 
teset many of your drawing and calculating functions, while leaving 
your picture, WINDOW settings, and pen color intact. SOFT RESET: 


1} Sets the VIEWPORT to the full screen, or to the currently set 
WINDOW. This is the same as preasing while setting a 


YIEWPURT. 
2} Sets the CALIBRATE unit to 1 and the uit type undefined. 


3) Sets the DELTA value to Z and turns the Audio Feedback 
feature OFF. 


4) Sets DRAW mode. 
Nothing else is changed by SOFT RESET. The PEN COLOR, BackGround 


COLOR, the WINDOW setting, the default drive number, and so on, all 
remain the same. 


CALIBRATE 





The CALIBRATE command lets you specify a distance on the Tablet 
Burface and use it for measuring with the DISTANCE and AREA functions. 


Presa the pen to the CALIBRATE square on the menu. The Apple will 
bee; and the brieE question: 


BEGINNING POINT? 


3A 


will appear at the bottom of the screens Select a point and press 
down- Another brief question: 


ENDING POINT? 


will flash at the bottom of the screen. Select another point, say, an 
inch away from the first and press down. The screen will vanish and 
the following frame will appear: 


YOUR AUREER OP WDTS 





The Apple has converted the distance between the two points you 
specified into its internal “screen units”. You now have the 
opportunity to define how long that distance actually was. If youve 
just arrived from Alpha Centauri, and you apecified a distance of 


about one 0.5. inch, then that’s about 5 glibbets. Type 


0 a=” 
Benoocedna ax 


You"ve now defined the length you specified to be 5 Alpha Centauri 
glibbets. You"re free to change it, of course, and give a distance of 
10 chronacs, 200 malms, or even half a greton if you so desire (use 
decimal numbers for Fractions, in this case ios gretons). 


The CALIBRATE command wou"t let you specify negative distances, or 
distances greater than 999999999, It also won"t let you use a name 


for your measurement which is more than 10 letters, numbers, or 
Bpecial characters (such as asterisks, bracketts, etc.} long. 


You can tell the Apple that you"1l agree to use its internal screen 
units for measurement by answering its questions about length and name 
with the PORETAAN keys Once you"ve specified a distance and unit name 
in the CALIBRATE command, they will remain as you set them until you: 
a) reget them with the CALIBRATE command, b} do a RESET or a SOFT 


KESET, or ¢c} change the BackGround COLOR, the VIEWPORT setting, or the 


Mt} 


MISTAKEN CALIBRATION 


[to oyou vpecity an endgpetat tor the CALIBRATE distance whieh fa cutlile 
the catrent VIEWPORT, you will be asked to indicate the polot apa. 


Q])una'at Wadi lee pe bat toa cla { ine ao distance for the CALIBRATE comnitid, anny uri it 
concok the procedure by preasing the QRRea key. 





<3, 





Don’t change the REDUCER secting after you"ve CALIBRATED your Tablet. 


li you do, it will shrink your measurements just as it shrunk your 
Tablet movements, and all your DISTANCE and AREA calculations will be 
incorrect. 


LONG DISTANCE... 





! mea | | 


Unce youve set a distance and a unit mame with the CALIBRATE command, 
you can use those definitions to calculate the DISTANCE that you move 
the pen along a path on the Tablet surface. 


For example, find a road map (we'll use one of Central California), 
unfold ict, and tape it to the Tablet so that the legend (with the 
aeale of distance} is in the Working area. Use the CALIBRATE command 
to set the distance and unit name to the scale of distance on the map: 





Now point the pen to the DISTANCE equare and presa down. The Apple 
will beep, signaling you to take the pen and trace a path on the map. 
Uraw a path from Buttonwillow to Bakerefield, along Route 45. The path 


4() 


will appear on the screen as you draw. When you lift the pen, the 
Apple will peep again and flash 


CALCULATING... 


at the bottom of the screen, and then go away and think fer a moment. 


it will soon return, telling you that the DISTANCE you traveled from 
Buttonwillow to Bakersfield is about 25 miles. After a short delay, 
you will be returned tc DRAW mode. 


The path you draw, as it appears on the screen, is just Like any other 
path in DEAW mode, and it is subject co che same DELTA effects as 


DRAW. Lower DELTA settings will give you more accurate DISTANCEs: 
higher DELTA settings will give you lesa accurate ftalbeic quicker) 
approximations. 


Lf you invoke the DISTANCE command and then decide you don"t want to 
calculate a distance after all, simply press the | key instead 
of drawing a peth on the Tablet. 


RET UIA 





There is a limitation on the maximum DISTANCE your path can be. The 
longest path you can draw For DISTANCE contains 800 points. With a 
DELTA setting of 2, this is 1600 screen units, or about 59 actual 
inches on the Tablet. Of course, this will be different if youre 
uBing the WINDOW or REDUCER functions. 


... AND AREA CODES 


pane = = — = as Saas 


The AREA command is 4a counterpart to the DISTANCE command. But 
{natead of letting you find the DISTANCE between Buttonwillow and 
Bakersfield, CA, it will let you Figure the AREA of Manhattan. 
Quickly remove the map of Central California and switch ta one of the 


Mew York City area. Use the CALIBRATE command with the seale of 
distance om the new map. 





Now place the pen on the AREA Square and presa down. The Apple will 
respond with a beep. Trace the perimeter of Manhattan. As soon as 
yuu Iift the pen, the Apple will beep again and flash 


LALGULATING..«. 


ancl ait and think for a few moments. Soon it will return with the 
area Of the island, expressed in the units you set in the CALIBRATE. 
conan. Lt will hold this value om the screen for about five 
wevondA, and then return you to DRAW mode. 


Now CLEAR the screen and try it again. This time, don’t go completely 
around the island, buc atop about half an inch away from your starting 
point. The Apple will obligingly close the curve for you, connecting 


the ending point directly to the beginnning, before it calculates the 
AREA. 


AREA is subject to the same limitations as DISTANCE: you can only draw 
a path 300 points long, or sbout 59 Tablet inches with a DELTA setting 
of 2. As in DISTANCE, a larger DELTA getting will give you less 
accurate reaulta. And if you had the REDUCER on when you CALIBRATED, 
don’t turn it off when you are going to calculate an AREA. A press of 
the key will abort the AREA commend, just as it will for the 
DISTANCE command. 





Now CLEAR the acreen and find the AREA of Manhattan again. This time, 


go around the island twice. Notice that even though the AREA looks 
the same on the screen, the number that the Apple will return ia about 
twice the actual AREA of the figure. This is normal: if you go around 
three times, the Apple will give you a mimber three times too large, 
and so on. 


1f, while drawing around an AREA, you move the pen outside che 


VIEWPORT, the Apple will act as if you had lifted the pen at chat 
point, cloge the curve, and figure the AREA. 


SLIDE RULES 





Once you've got a picture om the screen, you don"t have to rest at 
that. No, you can mobilize your pictures, give them some motivation, 
see some action! Press the pen to the SLIDE square. The request 


BEGINNING POLNT? 


will appear briefly at che bottom of the screens Use the pen to 
select any point on your picture, and press down. A second request 


ENDING POLNT? 


will appear. Select another polnt on the screen, some distance 
removed from the first. Watch your picture travel across the acreen, 
both vertically and horizontally, until the first point you selected 


(on the picture) is in the vicinity of the second point (on the 
BcTeen). 


If you decide that a SLIDE ian’c what you want right now, press 


to cancel the operation. You"1ll be returned to your picture, 
in DEAW mode. 


A2 


The SLIDE operation is performed in four directions, with what 
mathematicians call “toroidal wrap-around". This ponderous phrase 
means that the picture thinks it’s not on a flat screen, but wrapped 
around a doughnut: the left aide is joined to the right side, and the 
top ia joined to the bottom, so that everything that you SLIDE off me 


edge of the acreen will reappear om the opposite edge. When your 
SLIDE is complete, you will be returned to DRAW mode. 


SLIDE moves the entire screen: there ig no way to move only a portion 
of the screen. Becauge of the way the Apple places colors on the 
screen (see A SHORT DIGRESSION...), the SLIDE command can move the 
picture the exact vertical distance you indicate, but can only come 
within 14 dota of the horizontal location you specify. 


SLIDE will remove the VIEWPORT and WINDOW borders before it moves the 
picture, but will replace them in their former locations {not SLID 
over) after the SLIDE is complete. 


PRISMATIC APPLE 


The SEPARATE function “strips” your picture, until only one color is 
left. Press the pen to the SEPARATE square. You will be presented 
with a color menu, just like in PEN or BackGround COLOR. REMEMBER: 
The SEPARATE command will destroy parta of your picture. If you want 
Co preserve a picture, be gure to SAVE it before you du a SEPARATE. 
If you’ve already started a SEPARATE command, just preas QE to 
cancel it and return you to DRAW mode. 





If you do want to SEPARATE out your picture, select a color from the 
color menu with the pen and press down. The menu will vanish and your 
picture will reappear. Quicker than you can pronounce “refraction”, 
your picture will be stripped of all colors except the one you 
Selected. You will be left in DRAW mode, with your BackGround COLOR 
set to black and your PEN COLOR set to the SEPARATE color you 
epecifiled. 


There if mo way to undo a SEPARATION. The SEPARATE command will 


remove any VIEWPORT of WINDOW before it performs its Function, and 
reatore them when it’s Finished. SEPARATE works only om the entire 
acreen: there is no way to SEPARATE only a portion of the screen. 


You cannot SEPARATE out the color black. If you did, you’d be left 
With a blank screen! The Apple will deny your attempt to separate out 
wither of the blacks with the message 


MQ) SEPARATION ON BLACKS. 
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IN CONCLUSION 


Congratulations! If you"ve come this far, and practiced with your 


Tablet along the way, then you"ve mastered the basic functions of the 
Apple Graphics Tablet. With a little practice, you can be drawing 
and manipulating pictures with skill and ease. If you"re interested 
in doing wore with your Tablet, and youre accustomed to programming 
in Applescft BASIC, then you might be interested in looking into 
Chapter 3. Ie deacribes the internal operation of the Graphics 
Tablet software, and the operating subroutines in the Graphics 
Tablet itself. You"ll find dozens of new applications for your 
Tablet. Go ahead, keep drawing, and have fun! 


CHAPTER 3 
PROGRAMMING 
THE GRAPHICS TABLET 
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Example: Instant Color Menu 
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Tablet Control 
Accepting Input 
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Quick=-Draw 
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THE PROGRAMS 


There are four main programs which comprise the Graphics Tablet 
suftware. Three of these programs are supplied on your GRAPHICS 
TABLED SUFTWARKRE diskette, and the fourth is stored in ROM (Read-Unly 
Hemory) on the Tablet Interface card. These programa are: 


1} TABLET-CODE APPLESOFT: This is a large applications program, 
written in the Applesoft [1 BASIC programming language. This is 
the program which performs all the commands and functions of the 
Tablet as described in Chapter 2. 


2) QWUICK=DRAW: Thia is a machine language subroutine which is used 
by the TABLET-CODE APPLESOFT program. This subroytine allows an 
Applesoft program to draw lines on the Apple’s high-resolution 
graphics screen as fast aa the Tablet can supply the points. 
Thig machine-language subroutine is hidden inside an Applesoft 
prograt. 


3} Tablet Firmware: Tnis is a set of subroutines permanently stored 
in ROM on the Tablets Interface card. These are base-level 
subroutines for the basic operation of the Tablet. They can be used 
from any Apple programming language. 


4) UTILITLAS: This ia a package of machine-language subroutines 
which perform many of the screen manipulation functions of the 
TABLET=-COUE program. This package includes the subroutines which 
perform the SEPARATE and SLIDE operations. It also includes the 
shape table used by the Applesoft DRAW command to draw the corner 
marks for the VIEWPORT. These subroutines are stored in a binary 
File on the diskette and load at location $6000 (decimal 24576) 
in memory. The length of this file is $330 (816 decimal) bytes. 


In addition, there are two other Applesoft programa which are used as 
part of the Graphics Tablet software package, but don’t take part in the 
actual operation of the Tablet. They are: 


1) HELLO: This is the program which is executed when you boot the 
diskette. Lt is also executed whenever you exit the TABLET-—CODE 
or MENU ALIGNMENT programs. It allows you to select which 
program you Wish to run, and lets you quit if you want to. 


2) HENU ALIGNMENT: This is another Applesoft program that sets up 
an information file on the diskette, called TAH.ILNFORMATION . 
This file contains information abuut what slot the Interface card 
is in and where the overlay in located on the Tablet. 


TABLET-CODE APPLESOFT 


This is the main operating program for the Graphics Tablet. It is 
Written in Applegoft, and takes up 12K bytes of the Apple’s memory- 

It resides between locations $1000 and S3FFF (decimal 4096 and 16383) 
of memory. It requires that your Apple have the Applesoft language in 
KOM or on 4 Language System Language card. It will not run with 
Cassette or diskette versions of Appleso€ft. 


A source Listing of this program appears in Appendix D, slong with an 
atlas of subroutines, variables, and special locations. Here is a 
brief map to the program: 





Lineg Function 
10-160 Initialization. This section reads the Tablet 


information file, sets up all pertinent Tabler 
paramaters, and initializes and clears Page 2 of the 
Apple*s high-resolution graphics screen. It also 
places the program and its variables in the proper 
locations in the Apple*s memory, and loads the 
UTILITIES subroutines. 


1#U-180 This is the main DRAW mode loop. These two lines take 
input from the Tablet pen and send it to the QUICK- 
DRAW subroutine to draw on the screen. The only way 
out of this loop 18 to presa a key or press the pen 
Outside che Tablet"s working area (1.e., on the menu). 


190— 194 These lines are executed when you press a key during DRAW 
mode. If you press any key other than » nothing 
happens. If you press » you will be asked whether 
you Wish to quit or not. Pressing any key other than 
Will return you to DRAW mode. Otherwise, the HELLO program 
will be run- 





200-290 These lines sense when you press the pen to the menu. 
Line 280 is the main menu vector table. 


JU0=310 The CLEAR command. 

330-410 The LOAD commend. 

420-520 The SAVE command. 

> 30=540 A subroutine to input the disk drive number during 
LOAD, SAVE, and CATALOG. 

350=560 The SUFT RESET command. 

270-610 The CATALOG command. 


a? 


620-640 
650 


660 


6/0=-4/70 


880 
890-1120 


1130-1140 


L1350-1250 


1300 


1310-1320 


1330-15340 


1350-1360 
1380-1390 
1400-1440 
1460-1560 
1580-1660 
1680-1720 
1740-1820 
1840-1930 


1940-1950 


1970-1980 


The BackGround GCOLOK command. 
The PEN COLOK command. 


This line Lets you reenter LINES, DOTS, HOX, or FRAME 
mode after a menu selection. 


This subroutine draws the color menu for BackGround 
COLOR, PEN COLOR, and SEPARATE, and leta you select a 
color with the pen. 

Color box lLow-rasolution draw. 


The WINDOW command. 


This subroutine resets the Tablet WINDOW information after 
a color menu selection. 


The VIEWPORT command. 

This subroutine causes a 1.15 second delay. It is 
used to pause while the Apple is displaying a message 
on the screen. 

This subroutine waits until either a key is pressed on 
the keyboard or the pen is pressed down, and then 


returng .« 


This subroutine draws or undraws the four corner marks 
for a VIEWPORT. 


This subroutine draws a single VIEWPORT corner mark. 
The REDUCER command. 

Turns on the REVUCER. 

The DELTA command. 

LINES mode. 

DOTS mode. 

FRAME mode. 

BOX mode. 

This subroutine is called whenever you specify a point 
outaide of the VLEWPUORT for any of the four modes 
mentioned above. 


The AREA command. This section is the drawing loop. 


1940-7030 The calculation section for AREA. 


207U=2U8U The DISTANCE command. This section is the drawing 
loop. 

2090-27120 The calculation section for DISTANCE. 

Zlo—22590 The CALIBRATE command. 

2300 A subroutine to blank out the four lines at the bottom 


of Page 2 of Text mode. 


2310 A subroutine to display “BEGINNING POINT?" at che 
bottom of Page 2 of Text mode and wait for the pen to 
be pressed down. 


2320 A subroutine to display "ENDING POINT?" at the 
bottom of Fage 2 of Text mode and wait for the pen to 
be pressed down. 


2330-2480 The SLIDE command. 

2490-2580 The SEPARATE command. 

2590-2600 This subroutine resets the Tablet firmware. 
261Q0=2730 Error bandling subroutines. 


THE MAIN LOOP 


The main programming loop of the TABLET-CODE program occurs in lines 
170 through 290. Lines 170 and 180 are the main loop for che DRAW 
mode. The DRAWing is done by the CALL EPZ in line 170. This 
activates the QUICK=DRAW subroutine, which reads the Tablet and draws 
on the screen. As it draws on the screen, it algo places the 
ecordinates for each point plotted into the two arrays called XZ and 
YZ. Le uses the variable NZ aa an index into these arrays, and uses 
the value of the variable DZ as its DELTA value (see the section on 
the QUICK=DRAW subroutine). The QGUICK-DRAW subroutine returns to the 
Applesoft program when one of four events occur: 


1) A key on the keyboard was preased. 


2) The pen was pressed down outside the working area of the 
Tablet s 


3) The pen was lifted after being pressed down. 
4) One of the arraye Xi or YX was Filled up. 


When WUICK=DEAW terminates, the termination condition code (sa number 
From UY to 3) is stored in location 700, and the Applesoft program 
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places this value into the variable CD. Depending upon the 
termination condition, the program either reinitializes the DRAW modk:, 
or branches to line 190 (to handle a keypress) or line 200 (to yet a 
menu selection). 


lf the pen was pressed outside the working area, then lines 22U 
through 240 sense the pen’s position again in relation to the mnu- 
Two gumbers are returned: X holds a number from 0 to 21 which 
corresponds to ome of 22 horizontal positions across the menu, and ¥ 
holds a number (0 of 1} which corresponds to one of two menu rows. 


The UN Y¥+1 GOTU 280,290 statement in line 250 selects between the 
top and bottom menu rowa. The ON X+1 GOTO 140... in line 250 selects 
among the #2 menu items in the top row- 


MENU ITEMS 


Each menu item corresponds to a block of code (not a subroutine} in 
the program. After the code for each item performs ites function, it 
executes either a GOTO 170 (to reinatate DRAW mode) or a GOTO 660 (to 
reenter the current mode). <A list of the variables which are used in 
the program and a description of their function appears in Appendix B. 
Subroutines which are called by parts of the program also appear in 
that Appendix. 


The four other modes (LINES, DOTS, BOX, and FRAME) are actually 
independent menu items which operate differently from DRAW mode. For 
an example, look at the code for the PRAME mode, in lines 1740 through 
1620. Line 1740 resets the Tablet to accept points from the current 
WINDUW area, With a sparkling crosshairs cursor displayed. It alao 
gets the variable CM (for Current Mode) to 3, for FRAME mode. Line 
1750 loops until the pen is preased onto the Tablet surface, and 
returns the coordinates of the point in X and ¥. These coordinates 
can be used directly to plot onto the high-resolution screen. 


Line |7o0 checks to see if the point is inside the current VIEWPORT. 
LE it is not, the subroutine at line 1940 is called. This subroutine 
checks that the point 1s in the menu area. If if is, it sets the 
Wariable RT to I; if not, it seta KT to 0 and displays the message 


PUINT JUTSIVE VLEWPURT. RESPECIFY. 


back in line 1760, if a menu item was selected, the code causes a jump 
to line 220 (menu selection). If the point was outside the viewport, 
the mode is restarted by a GUTU 1750, 


If the point was inside the VIEWPUKT, then line 1760 plots the point 
on the screen and saves its coordinates in the variables TX and TY. 
Lines 1790 chrough 1810 go through the whole get-a-point procedure 
again, and get another point in X and Y. Finally, line 1820 actually 
draws the FRAME, and jumps back to line 1750 to get another two 
polnts- 


EXTENDING THE MENU 


It you can Write progcams for the Apple, then you can tailor the 
TASLET-CODE APPLESOFT program to your own liking. You can add extra 
Functions and remove or modify existing functiona. You can define 
yYOUr Own menu selections, of you can even start from scratch and 


Wreite Your own programs to use the Graphics Tablet to do just about 
anything. 


The TABLET-CUDE APPLESOFT program uses almost all of the memory space 


allotted for ic. If you wish to add a function to the code, you must 
delete some of the program to make room for it. If the program grows 
any largec, it will not work. 


EXAMPLE: INSTANT COLOR MENU 


If you"re tired of having to wait for the Apple to redraw the color 


menu when all you want to do ig change the PEN COLOR from white to 
black, here’s a modification you can make to get instant changes in 
PEN COLOR. To do it, you'll have to sacrifice one of the Tablet’s 


other functions. Since this will mean changing your TABLET-CODE 
program, it’s important that you oot work on the original backup 
diskette. 


Type 
NEW 
LOAD TABLET-CQDE APPLESOFT 


to load the unmodified program. To make roouw for your new code, 


delete a function you don"t use much (some good candidates for 
Oblivion are SLIDe, SEPARATE, AREA, DISTANCE, and CALIBRATE - they 
are special-purpose functions and their removal won’t affect the rest 


of the program). Let*s delete che SLIDE function. Type 


VEL 2330, 2480 


Now youve got about 250 more bytes to use for your program. To 
replace che SLIDE command with a null command, enter the line 


£330 GUSUB 1130: GOTO L170 


to reset the Tablet and return to DRAW mode if you try to select the 
now-defunct SLIDE function. 


ri 


What we°ll do is let you choose a new PEN COLUK simply by puking one 


of the first eight squares in the second row of the menus Label there 
squares on your menu with a pencil or pen: 


a 


aaoe no000= 
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Now for the programming part. In Linea 250 through 280, the 
varlables & and ¥ hold the coordinates of the menu box which was just 
Selected. Y is set to O for the top row and | for the bottom, and X 
holds a number between 0 and 21 corresponding to the 22 boxes in each 
fow. Soa, if you poke the pen to one of the eight boxes of the new 
color menu, Y will be get to | and X will be a number from 0 to 7, 
depending upon which of the @ squares you poked. It just so happens 
that the aight colors in Applesoft"s high-resolution graphics mode are 
numbered O through 7, and they are in the exact aame order as the 
color names you wrote on the second row of the menu! Ien’t that 
lucky? Buc, first we've yot to handle Y. In line 250, if Y is equal 
to l, the program goes to line 290, the mill function. Let*’s replace 
that Line with 


290 LF X<0 OH X>? THEN GOSUB 1130: GOTO 170 


How the null function is executed only if the pen was pressed in the 
Second row and not in the first elght boxes. If the pen waa preased 
in one of the first eight boxes, the next line will be executed. So 
let"s make the next line: 


295 PC#X: HCOLOR=PC: GOSUB 1130: GOTO 660 


This line gets the Pen Color to the value of X (remember, 0 through 


77) and gets the high-resolution COLOR to that value. Then it resets 
the Tablet and xzoes to Line 660, which reenters the current mode. 


And that’s it! Now before you RUN it save this version onto a copy of 
the GRAPHICS TABLET SOFTWARE diskette. ‘You might want tc add a REM 
Statement at the beginning, describing the change and date. When you 
SAVE the program, You oust save it under the name TABLET-CODE 
APPLESOFT or you wont be able to use it. Since the version of TABLET- 
CODE APPLESOFT that is on your diskette is LOCKed, you wiil have to 
UNLOCK it before you can save the new version. 
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To uae your newly modified program, type 


KUN HELLU 





pares Bs a. ge lect ti » and press . When the program 1s 
running, you can instantly change colors in midstream, from any mode, 
by preaeing the pen to the box for that color. 


EXAMPLE: CIRCLE MODE 


Hece’s another change which is a little more extensive than the 
previous one. Here are two extra modes, counterparts to BOA and 
FRAHE, which draw open and filled circles rather than rectangles. 
You"1l specify the location and size of a circle by poking two points 
on the Tablet: the first one will be the center of the circle and the 
second will be on the perimeter. Since this will require some extra 
room, {1£ you haven*t done it already) delete a function such as 
SLIDE. In Fact, you can delete both SLIDE and SEPARATE and use their 
menu squares to set CIRCLE and DISC mode. On a copy (not either of 
your oriwinal copies) of the GRAPHICS TABLET SOFTWARE diskette, type 


LOAD TABLET-CODE APPLESOFT 
DEL 2330,2580 


Now they’re gone. Since CIRCLE and DISC need two points, just like 
HOX and FRAME, we can follow the example of those modes. Type 


£33) REHM ** CIRCLE MODE ** 
2340 GOSUB 1130: PRINT DS;"IN#":SL: C4=5 
2350 RT=2: INPUT X,¥,Z: LF Z<>2 THEN POKE -16368,0: GOTO 2350 
2360 LF X<X3 OR X>K4 OR ¥<¥3 OK ¥>¥4 THEN COSUB 1940: IF 
ET=1 THEN 220 
2370 IF RT=0 THEN 2350 
2380 HPLOT X,¥: TX=X: TY=¥ 
2390 AT=2: INPUT X,¥,Z: IF Z<>2 THEN POKE -16308,0: GOTO 2390 
2400 LF X<X3 OR K>K4 OR Y¥<¥3 UK Y>¥4 THEN GOSUB 1940: IF ET=1 THEN 220 
2410 IF HT=0 THEN 2390 


At this point, the coordinates of the center of the circle are in TX 
and TY, and the coordinates of a point on the perimeter are in X and 
Y. Let’s find the radius of the circle now: 


2420 ReSWk( (X-TA} 2+ (¥=TY) 2) 


#4 


With ao little trigonometry, we know that the horizontal and vertlcal 


distance from the canter of a circle to any point um the perimeter in 
given by the simple formulae 


244U DX@R*SIN(TH): DY@R*COS(TH): A=TX: Y=TY 


where K lg the radius (derived in line 2420) and TH is an angle from 0 
to 2%pi- Furthermore, we know that this formula gives us not one, but 
elyht points on the circle: 


X4DX, ¥+DY¥ X+DK, Y—DY X-DH, Y+DY¥ X=-DA,¥=—DY 
X+DT , I+DK X+DY , ¥-DE £=DY , ¥Y+DX A=DY ,¥=-DX% 


as TH ranges from 0 to pi/4 where X,Y is the center of the circle, 


So, let’s add a loop and the lines to plot the points on the 
perimeter. 


2430 FOR TH=0 TO .7854 STEP L/R 

2450 HPLOT X4DX,Y+DY: HPLOT X40X,Y-DY: HPLOT X-DX,¥+DY: 
HPLOT X-DX,Y¥-DY 

2460 HPLOT X+0Y,Y+DX: HPLOT X4DY,Y-DX: HPLOT X-DY,Y+Dz: 
HPLUT X-DY,Y-DX 

2470 NEXT Tn: GOTO 2350 


Now to finish it all up, change the lines 


b60 ON CMH+l GUTU 170,1580, 1680, 1740, 1840,2330 


L300 kDeRD+1: IF BO>l THEN RD=0: GOSUB 1130: GOTO 660 
1390 GOSUB 1400: GUTO 660 


These changes let you go back to CIRCLE mode automatically after 
making a menu selection. 


How UNLUCK the old version of TABLET-CODE APPLESOFT that is on your 
disketcre, (the one on which you're putting your own versions) and then 
SAVE this new version on your diskette. RUN HELLO and start using the 
GRAPHICS TABLET SOFTWARE. When you want to draw an open circle, press 
the pen to the square marked SLIDE. Indicate one point for the center 
of the circle, and another for @ point on the perimeter. The circle 
Will be drawn to specification, and you*ll remain in CIRCLE mode until 
you choose another. 


Be forewarned that if you make a CIRCLE which is too large for the 
ucreen, then youll get an error. Just press Es to get back to 
DRAW mode. If you don’t like this “feature”, the following lines 
Will fix the problem: 


o4 


24235 ON ERR GOUTU 2480 

2470 NEXT TH: ON FER GOTO 2650 

2475 GOTO 2340 

2480 PRINT D$;"PR#0": GOSUB 27300: PRINT D$;"PR#";SL: PRINT “H2": 
VTAB 23: HTAB 12: POKE 41, PEBK(41})+4: PRINT "CIRCLE OFF SCREEN. 
RESPECIFY.“ 


2485 GOSUB 1300: PRINT DS;"PR#"*;SL: PRINT "N,H2": OWERR GOTO 2650 
2490 GOTO 2340 


Note chat you can still make circles which go out of the VIEWPORT. 
There’s no easy way to prevent this. 


EXAMPLE: DISC MODE 


The UISC mode ia just the same as CIRCLE mode, except that instead of 
plotting individual points on the perimeter, you"11 have to draw 

lines across the diameter to fill in the circle. Because they have go 
mich code in common, you can make DISC use quch of the code fron 
CIRCLE. Here are the changes to CIRCLE to make it do DIiSCs, too: 


2340 CH=5; GOTO 2348 

2342 REM ** DISC MODE ** 

2344 Ch=6 

2348 GOSUB 1130: PRINT D$;"IN#";5SL 


2445 IF CH=6 THEN 2464 
2462 GOTO 2470 


2464 HPLOT X4DX,Y+D¥ TO X-DX,Y-DY¥: HPLOT K+DX,¥Y-DY To XM-DX,Y+DY 
2466 APLOT X+DY,Y+¢DX TO X=DY,¥Y-DX: HPLOT K4+DY,¥-DX TO X-DY,Y4DX 


To change the menu vector table so that the SLIDE square willl activate 
CIRCLE and the SEPARATE square will activate DISC, change line 280 to 
read: 


280 ON K+) GUTO 140,300, 59U, 620, 1460, 550, 1150, 2160, 1380,650,290,1580, 
1680 1740, 1440, 570, 330,420, 2342, 2330, 1970, 2070 


and make this other change: 
660 ON CH4+1 GUTO 170,1560, 1680, 1740,1840, 2330, 2342 


This next line lets you reenter both CIRCLE and DISC modes after you 
make a menu selection (such as PEN COLOR). Finally, if you added the 
ecror handling subroutine described above, then change it so! 


2390 UN (M=4 GOTO 2330 ,2342 


Nuw ayain SAVE your modified program under the name TABLET-CODE 
APPLESOFT on the diskette youre using for your experimentation. 


THE FIRMWARE 





On the Graphics Tablet Interface card is a 2K byte ROM (Read-Unly 
Memory). This RUH contains all the subroutines which read and 
interprec the signals from the Graphics Tablet. These subroutines 
can be used easily from any BASIC program. 


The Graphics Tablet Firoware performs pany functions. lta main 
purpose is to read the position of the Tablet’s pen on the surface of 
the Tablet, and return that position in a numerical form to a BASIC 
program. But, it also does much more: 


# It lets you supply borizontal and vertical offset information. It 
will use this offset information in calculating the pen position. 
This lets you place che origin (where the K and YT coordinates are 


both 0) anywhere on che Tablet surface. The offsets can be integers 
from -32/o7 to +32767. 


# It allows you to give a scaling divisor, from 1 to 32767. 
¥ou can tell the Tablet firmware to divide all coordinates by this 
oumber before it passes them to your BASIC program. This lets you 
calibrate the Tablet unite (200 to the inch) to your own sacale. 


® It allows you to select among ten different modes on the Apple's 
ecreen. Text, low-, and high-resolution graphics (on either Page 1 
or Page 2) can be selected, and you can mix text with graphics. 


e It automatically displays a flashing cursor on the Apples screen, 


given the proper scaling and offaet information. Cursors are 
available or may be supressed in all screen modes. 


] You can tell the Tablet to supress all output from your Apple. 


® Tou can read not only the position of the pen, but also whether it 
is within readable distance, whether the pen is up or pressed 
down, detect pen=-down and pen-up movements, and read the keyboard 
to see if a key has been pressed. 


Your programs can communicate to the Firmware subroutines by uaing the 
BASIC commands PREF gs and INf 5 , where s is the number of the 
peripheral connector slot in the Apple which holds the Tabiet 
Interface card. (The PR#¥ command indicates that all subsequent output 
is to be directed to the Firaware subroutines in a certain slot, and 
the IN# command indicates chat all subsequent input is tu bv Caken 
from the Firmware subroutines in the given slot.) When your program 
wanta to stop talking to the Firmware subroutines, it can imaue a PR#O 
or IN#0 command to direct output of accept input from the normal 
screen and keyboard. 


To avoid alienating DOS (the Disk Operating System), you"1l have to 
iasue the PR# and IN# commands in the form of DOS commands. See the 
section on Selecting 1/0 Deyicea in your DOS manual. 


TABLET CONTROL 


To gend control information to the Tablet, just execute a PRF sg 
command from BASIC and PRINT a string of Tablet Control commands. The 


Control commands will not be displayed on the Apple’a screen; they 
will be used by the Tablet alone. 


There are seventeen Tablet Control commands. These commands take the 
Form of a letter or a word, sometimes followed by a number. Commands 
aré executed in a sequential order as given to the tablet by the 
ugeT+ 


Commas are used as delimiters between commands and must not begin or 
and the command string. Spaces are ignored. A null string issued to 
the tablet is invalid. Only the first alphabetic character of a 
command is meaningful; the other alphabetic characters are ignored and 
may be omitted. 


Following is a List of Tablet Control commands. The letter “n" that 
follows some of these commands represents an integer. The Tablet 
Control compsnds are: 


TEXT ao Sets the Apple’s screen to show text mode. no 
determines which page of Text to display and can be 
either l or 2. 


HGH n Sets the Apple*s screen to show full-screen high- 
resolution graphics mode. o determines which page of 
graphics to display and can be either 1 or 2. 


LGR a Sets the Apple’s screen to show full-screen low- 
resolution graphics mode. n determines which page of 
Graphica to diaplay and can be either 1 or 2. 


MIXHGR o Seta the Apple‘s screen tc show high-resolution 
graphics mode, mixed with four lines of text at the 
bottom. n determines which page of text and graphics 
to display and can be either 1 or 2. 


Gh n Sets the Apples screen to show low-resolution 
graphics mode, mixed with four Lines of text at the 


bottom. oo determines which page of cext and graphics 
to display and can be either 1 or Zz. 


of 


SCALE n 


XOFF no 


YOFF n 


AFTER 


BEFORE 


NOPRINT 


CURSOROFF 


Sets the Tablet acaling divisor to ne All 
coordinates generated by the Graphics Tablet will he 
divided by n before they are given to your program. 
The range for no ia 1 to 32767. If you give the Tablet 
a negative scaling diviaor, it will ignore the minua 


Sign and use the positive number. A scale factor of 0 
is undefined and will not work. 


Seta the Tablet horizontal (K) offset to ns If the 
RK command is enabled, all horizontal coordinates 
will have u added to them befcre they are given to 
your BASIC program. The offset value, n, may range 
from -32767 to +32767. 


Seta the Tablet vertical (¥) offset to n. If the 
KR command is enabled, all vertical coordinates will 
have n added to them before they are given to your 
BASIC progran (see R command below). The offset 
value, n, may range from -32767 to 432767. 


Ignore scaling diviser. Wone of the coordinates 
generated by the Tablet will be scaled or offaet. The 
cursor, however, will not ignore scale and offset 
information. 


Use scaling divisor. All coordinates generated by the 
Tablet will be divided by the scaling divisor before 
they are given to your BASIC program. Then offset 
Values will be added. 


If the R command is used, the of feets will be added 
after the scaling operation. This command is turned 
off (the BEFORE command ia reinstated) with any 
subsequent command which sets a screen mode, including 
the DEFAULT command. 


If the R command is used, the offsets will be added 
before the scaling operation. 


Disables all on-screen printing. After a NOPRINT 
command is sent to the Tablet, no new output generated 
by the Apple will be diaplayed on the screen. NOPRINT 
mode is turned off by any other Tablet Control command 
string or by a BASIC PR#O command. 


Turns cff the sparkling cursor. The cursor will remain 
off until any other Tablet Control command is sent which 
sets a screen mode (the DEFAULT command also turns the 
cursor on). 


Sets Stream mode. If the pen is within the proximity 

of the Tablet, the Tablet Firmware will send coordinates 
each time it ia polled, regardless of the pen position 
or atatusa. This command is turned of f (the 9 command 


is reinstated) with any subsequent command which sets a 
uycreen mode, including the DEFAULT command. 


q Resets Stream wmode. The Tablet firmware will send 
coordinates only when it ia polled, aod the pen is 
preased down. 


DEFAULT Sets the standard (default) Tablet mode: 


HGR 2 screen mode 

SCALE=l6 

ZOFF#1536 

YOFF#1536 

F (no sealing or offseta) 
BEFORE 

WY (stream mode off) 
Cursor on 

Printing on 


For example, if the Tablet Interface card i8 in slot number 5 and you 
want the Tablet to set low-resolution graphics mode, with four lines 
of Text at the bottom, use a acaling divisor of 16, and use the 
offsets stored in the variables KU and YO, and apply them before the 
scaling, you would use this Tablet Control command: 


PRES: PRINT "GR 1, SCALE@#16, KOFF=";xX0;", YOFF=";7O;", BEFORE":PR#0 


Of course, you could shorten it by eliminating extraneous spaces and 
using only the first letter of each Control command name: 


PRE5:; PRINT "G1, Sl6,X"sx0°;" ¥":7O:" 8": PR#O 
Since you are using Apple DUS, you must use DOS’sa PRY command in order 
to use both POS and the Tablet. I[f you’ ve got the slot number cf the 


interface card in the variable &5L, then Che same Tablet Control 
command would read: 


PRINT DS;"PR#"sSL:PRINT "GI, SLO 4°53 40;""":¥O:;" BB": PRINT DS: "PREO" 


It’s important not to add a semicolon (;) or comma (,) at the end of 
the Tablet Control PRINT string. The Tablet will execute the command 
only when it receives a RETUBN character. A semicolon or a comma 
after the string will supprese the RETURN; therefore, the Tablet will 
never carry out vour commands because it won’t hear the end of them. 


Any illegal construct in a Control command, including numbers cut of 
range, Will cause the screen to return to text mode and the message 


**e TABLET SYNTAX ERROR 


to appear on the screen. 


oY 


ACCEPTING INPUT 


Onee you've told the Tablet what kinds of numbers you expect to be 
Beetinp Crom it, you can uge the BASIC statements IN# and INPUT to pet 
Cie pon coordinates and statue information from the Tablet. 


The Tnblet senda its coordinate and status information in this format: 


+0000, +0000,+00 


=e ee 


X-position Y-position sign status 


The X- and Y+poasicion coordinates must be integers from —9999 to 
+9999. The user is responsible for adjusting the X and Y¥ offsets and 
the scale value so that values returned by the tablet fall within 

this range. It is possible to exceed this range, in which case an 
4pplesoft error will be generated. These coordinates indicate the 
position of the pen on the Tablet. If the KR command is in effect, 
these coordinates indicate the position of the pen plus the offset and 
divided by the scaler. 


The sign and status digits indicate the status of the pen and 
keyboard. If the sign is negative, then a key has been pressed. The 
two digits have separate meanings: 


oe we 
Tens digit: QOnes digit: 
0 = pen is on acale O = pen is down, and has been down 
lL = pen is off-scale 1 = pen was just lifted 


2 = pen was just pressed down 


So lec*’s write a program to read the Tablet and print out the 
coordinates, without scaling or offsets, on the Text screen- Lets 
asgume that the glot number of the Interface card is stored in the 
Variable SL. 


100 PR#SL: PRINT “Tl, F, C, P": PR#U: REM INITIALIZE TABLET 
110 IN#SL: INPUT K,¥,2Z: IN#0; BEM READ TABLET 

120 PHINT “THE X-POSITION IS ":X:", THE Y+POSITION IS ";¥;"." 
130 IF Z<Q THEN PRINT "THE KEYBOARD HAS BEEN PRESSED.“ 

140 IF ABS(Z)>=10 THEN PRINT "THE PEN IS OFF-SCALE." 

150 Z=ABS(Z): IF Z>=10 THEN Z=Z-10: REM GET ONES DIGIT 

160 LF z=0 THEN PRINT "PEN I5 DOWN.” 

170 IF Z=] THEN PRINT "PEN WAS JUST LIFTED." 

L80 IF Z=2 THEN PRINT “PEN WAS JUST PRESSED DOWN.“ 

190 PRINT 

200 POKE -16368,0: GOTO 110:REM CLEAR KEYBOARD STROBE, REPEAT 


This program will work in either Applesoft BASIC or Apple Integer BASIC. 


Line 100 seats the Tablet Control parameters. Line 110 gets input from 
the tablet, and the remaining lines interpret the values and print an 
explication. Line 200 cleara the keyboard strobe (if a key was 
pressed) and loops back to get another set of values. 


This progran works in Stream mode, that is, it is continually getting 
input from the Tablet regardless of the position of the pen. If you 
change the Tablet Control command string to read 


100 PR#¥SL: PRINT "Tl, F, C, Q": PR#O 


then the coordinates will be returned only when the pen is pressed 
down. 


Lets write a subroutine in BASIC which is to return the KX and Y¥ 
coordinates of the next pen press, or return with che variable KY get 
to l if the user presses the key on the keyboard. Lets 
assume that the Tablet has been initialized in the main program (see 
previous example, line 100). 


200 REH ** SUBROUTINE TO GET A PEN PRESS UR KEYPRESS ** 
£10 KYeQ: REA FLAG FOR KEYPRESS 

220 IN#SL: INPUT X,¥,Z: IN#0 

£30 LF z=2 THEN RETURN: REM PEN DOWN 

240 [TF 2>0 THEN 280: REM NO KEYPRESS 

250 KePEEK(-16384): REM GET KEYPRESS 

260 IF K<>13 THEN 280; REM IS IT A RETURN? 

2/0 KY¥@l: RETURN: KEM YES, IT Is. 

280 POKE -16368, O: GOTO 220: REM NO, KEEP LOOKING. 


FROM MACHINE LANGUAGE 


You can perform the same Tablet cperations from within a machine 
language program that you can From a BASIC program. Even though 
machine language programs are a little more difficult to write, they 
Will run faster and use less memory than their BASIC counterparts. 


Your machine language programs will invoke the various functions of 
the Graphics Tablet firmware by performing JSR (Jump to SubRoutine) 
operations to subroutines inside the Tablet’s ROM, rather than using 
the PR# and IN# statements in BASIC. Your programs will pasa 
information to the Tablet by storing it in fixed locations in 

memory, and wlll receive information from the Tablet by storing it 

in other fixed locations, instead of using PRINT and INPUT statements 
ae 4 BASIC program would. 


Since the Tablet firtwware operates in the same manner regardless of 
Whether it is being driven by a BASIC or a machine language progran, 
this section will explain only the specifics of machine language 
operation o£f the Tablet. For a description of the modes and 
pacametera which the Tablet firmware recognizes, please see the 
previous section: 


of 


The Tablet firmware is absolutely located in rhe Apple’s memory at 
locations $0800 through $CFFF. This is a 2K memory space which is 
shared by all peripherals, and can be used by any one peripheral 
card at any time. In order to let the Graphice Tablet card take 
posession of this common ROM space, you must reference two special 
memory locationa- First, you must reference location SCFFF. This 
Will turn off all interface cards which may be using the common RUM 
Space. Then you mist make at least one reference to any address in 
the range $Cn00 through $SCnFF, where n is the number (from 0 to 7) of 
the peripheral connector slot which holda the Graphics Tablet 
interface card. Once this is done, the Tablet’s ROM will be placed 
into its proper memory range and you can reference its subroutines 
normally. 


After you activate the ROM, you should store the slot number of the 
Graphics Tablet (in the format §Cn) in location $07F8. This lets 
other Apple programs know that the Tablet is active and in use. 


Subroutine POINT (location $Cn02) lets you read a single point from 
the Tablet. The coordinates of the point, along with the pen status 
information, will be stored as a 1l5~character long ASCII atring, 
beginning at location $0200 and ending with a RETURN code at location 
$020E. The format of this string is described in the previous section 
called ACCEPTING INPUT. 


The subroutine DEFAULT (location $CE90) seta all the Graphics Tablet 
parameters and modes to their default values. It operates the same as 
the Tablet control command DEFAULT. 


The subroutine MREAD (location $CBB9) allows you to read the pen 
pogition and status quickly, and wet the result in binary (rather than 
ASCIL, as POINT does). It returns the X and ¥ coordinates in the 
following locations: 


XFFL 70281 Lower byte of X-coordinate 
XFFH $0282 Upper byte of X-coordinete 
YFFL 30285 Lower byte of ¥Y-coordinate 
YFFH 30204 Upper byte of Y-coordinate 
TEM 20280) Pen status 


The X and ¥ coordinates are numbers from -32767 to +32767. Notice 
that this is a wreater range than the coordinates passed by POINT. 

The numbers are in two's compliment form, and the high bit of the 
upper byte of each coordinate determines the sign of that 

coordinate. The pen status byte is interpreted much the game as it is 
tor POINT: the lower 4 bits represent the pen status and the upper 
bit represents the keyboard status. 
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The SCALE subroutine {location $CB/0)} is normally called immediately 
after MREAD. It performs a scaling and offset operation on the 


X and { coordinates generated by MREAD and places the results in these 
Four locations: 


TEMAL 30285 Lower byte of acaled X4-coordinate 
TEHXH $0286 Upper byte of scaled X-coordinace 
TEMYL 30287 Lower byte of acaled Y-coordinate 
TEMYH $0288 Upper byte of scaled Y-coordinate 


These Values are also in two"s compliment form and range from -—32767 
to +32767. 


The CURSOROUT subroutine (location $C8FO) ia normally called 
immediately after an MREAD. CURSOROUT calis SCALE and uses the scaled 
results to place a cursor on the Apple’s screen. The cursor is placed 
by an exclusive-OR operation, so another call to CURSOROUT using the 
Same coordinates will remove the cursor and leaye the screen 
unchanged. 


The CURSOROUT subroutine places the cursor o the screen which the 
Tablet was told to display. It is not necessarily the screen which 
the Apple is currently displaying. Lf you manually change the screen 
Betting after calling DEFAULT or setting the Tablet PAGE parameter 


(see below), then the Apple may be displaying a video mode which is 
different from the one in which the Tablet is displaying a cursor. 


You can pass parameters to the Tablet firmware by storing the proper 
Vélues in special memory locations. Here are the locations used by 
the Tablet firgware. 


The MSLOT parameter (location $07F8) contains the number of the slot 


(in the format $Cn) into which the Graphics Tablet Interface card is 
plugged. 


The PAGE parameter (location $03B84MSLOT) holds the code for the 
current video mode: 


$20 high-resolution page | $40 high-resolution page 2 

$01 low-resolution page 1 $02 low-resolution page 2 

$21 Mixed high-resolution page 1 $42 Mixed high-resolution page 2 
805 Mixed low-resolution page 1 $04 Mixed low-resolution page 2 
$04 Text page 1 908 Text page 2 

800 No cursor 


Lf you set the high bit of the PAGE byte, 
factors will be applied. 


then the scale and offart 


fet 


The MPAGE parameter (location $OG4384+HSLOT) holds some of the same 
information as the PAGE parameter. The lower six bits of MPAGE are 
derived From the lower aix bits of PAGE exclusive-ORed with the 
constant $25. The upper two bits represent the A, B, P, and Q 
parameters: 


Bic 7 ON: 
Bit 6 ON: 


Stream mode on Bit 7 OFF: 
Offset after scale Bit 6 OFF: 


ostream mode off 
Offset before scale 


The scale and offset parameters are stored 


SCALL 
SCALH 


OFFXL 
OFFXH 


SO4BSHISLOT 
$05 38+HSLOT 


705B8+MSLOT 
906 38+HSLOT 


Lower 
Upper 


Lower 
Upper 


byte 
byte 


byte 
byte 


in the following locations: 


of acaling divisor 
of scaling divisor 


of K-offset 
of A-offset 


UEFYL 
OFFYH 


FOG KR E+MSLOT 


; He Lower byte of Y-offget 
$07 3844 


Upper byte of Y-offset 





The scaling divisor is a binary integer from 0 to 32767. 
are two's compliment binary numbers from -3276?7 to +32767. 


The offsets 


QUICK DRAW 


The QUICK<$DRAW proyram is a machine language subroutine which 

acte as 4n intermediary between the Tablet Firmware and an Applesoft 
program- Since an Applesoft program using HPLOT cannot draw on the 
High-Kesolution screen fast enough to keep up with the movements of 
the pen across the Tablet, the QUICK=-DRAW subroutine talks directly to 
the Tablet and plots the points on the high-resolution screen. QUICK- 
DRAW also makes the points plotted available to the Applesoft 

program. 


QUICK=DRAW must fun on an Apple with at least 16K bytes of memory, the 
Applesoft [II BASIC propramming language in ROM or the Language Systen, 
and a Graphics Tablet [ntertace card. The Graphics Tablet Firmware 
must be activated by an LN#@ command before QUICK=DRAW can be called. 


The QUICK-DEAW subroutines ace hidden fduaide an Applesoft program. 
When you RUN WICK=DRAW, the Applesoft program will store the 
Subroutines in the memory range SCUU-SFFF (decimal 3072-4095). The 
entry polnt for the subroutines will be placed in memory locations 
$2F0 and $2F1 (decimal 752 and /54). Your Applesoft program, which 
you will RUN right after you KUN QUICK-DRAW, can PEEK at these 
locations and get the entry point by executing this line: 


100 EPZ=PEEK (752)+256"%PREK(753) 


The QUICK-DRAW subroutine deals directly with four Applesoft 
variables- When you CALL the YUICK-DRAW subroutines, it takes the 
coordinates of the points it receives from the Tablet and places them 
in the two Applesoft arrays Xf and YA. It uses the Applesoft variable 
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Nt as an index into these arrays. The subroutine also uses the 
contents of the variable DA as a DELTA value. It is the QULUK=-l)KAW 
subroutine which controls the DELTA and Audio Feedback features of tle 
Tablet software. 

You must dimenslon the arrays A% and Y% prior to calling (UICK-DRAW. 
Also, you mist assign a non-zero value to Dé. The DZ value is used aH 
described in the DELTA function in Chaprer 2; if the value of DA is 
negative, then the Audio Feedback feaure will be turned off. 


The QUICK=DRAW subroutine will return control to the Applesoft program 
under any of four conditions: 


1) A key on the keyboard was pressed before the pen was pressed 
down. 


2) The pen was moved to a place on the Tablet which does not 
correspond to a position in the current VIEWPORT. 


3) The pen was lifted after being pressed down inside the 
VIEWPORT. 


4) There is no more room in the arrays X% and Y¥% to atore 
coordinate values. 


When one of these conditions arises, the tode For that termination 
eondition will be stored in Location $2BC (decimal 700) and control 
will be returned to the Applesoft program. 
You can define a VIEWPORT for the QUICK-DRAW aubroutines by storing: 

® the coordinate of the left edge in locations 3089 and 3090; 


e the coordinate of the right edge plus one in locations 
3091 and 3092; 


@e the coordinate of the top edge in location 3093; and 
® the coordinate of che bottom edge plus one in location 3094. 


See lines 1100 and 1120 of the TABLET-CODE APPLESOFT program for an example 
OF how to pass VIEWPORT coordinates to the QUICK-DRAW subroucine. 


BY ANY OTHER NAME 


You can change the names of the variables which QUICK-DRAW will use by 
executing a special CALL to QUICK-DRAW. Normally, QUICK-DRAW uses 
these variable names: 


DZ £or the DELTA value NZ for the index to the wartinys 
Xi for the X=-coordinate array Y% for the Y-coordinate array 


You can change these Four variable names to be whatever you like. 
However, Chey gust always be of the integer variable type (denoted by 
the percent sign (2%) following the name). To rename the variables, 
use thie format: 


20 CALL EPZ,DELTAL, NUMBERS, XVALZ  YVALZ 


Since Applesoft only recognizes the first two lettera of a variable 
name, this will make QUICK+~DRAW use the variable DEX for its DELTA, 
NU for NX, AVX for XA, and YVZ for YX. If you want to change only 
one of the names, just leave the others out, but keep the proper 
number of commas: 


230 CALL EPZ,,INZ,, 


Will make QUICK-DRAW use the variable LINX instead of NZ. You must 
keep the variable names in the order DZ,NZ,3%,Y%. 


APPENDIX A 
USE AND CARE 
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Care of the Menu Overlay 
Care of the Tablet 

Care of the Interface 

Lf Lt Doesn’t Work 


CARE OF THE MENU OVERLAY 


You can write on the cleat plastic wenu overlay with most anything: 
soft (Number 2) pencils, felt-tip pens, permanent markers, crayons, 
and the like. However, ball-point pens tend not to write well on the 
overlay, and colored or hard lead pencils also have problems. 


You can Wipe the overlay clean of most marks or doodles you have drawn 
uging a soft cloth and a mild soap-and-water solution. Most marks 
From felt-tip or "permanent" markers can be removed easily. Some 
markers, however, will leave truly permanent scars on the overlay; 
it’s a good idea to tease any marker on an inconspicuous corner of the 
overlay before you use ict to draw all over your Tablet. To be safe, 
use felt-tip markers designed for use on acetate or mylar (or for use 
with overhead projectors}. These will give you visible, non-smearing 
colors, but the marks will wipe off without a trace. 


If you are getting inexplainable "glitches" on your screen you 
probably have a static problem. The solution is simple: Wipe the 
overlay with the static cloth that came with your Graphics Tablet. A 
treatment with the cloth should remove any excess static from the 
overlay. 


CARE OF THE TABLET 


Your Graphics Tablet is constructed of a solid wood base, protected 
below by a sheet metal baseplate and above by a molded, snap-on 
plastic covere If the top cover gets dirty, it can be cleaned with a 
soft cloth and a mild soap-and-water solution. Dont use any 
abrasives or strong detergents on the surface or case of the Tablet: 
they may scratch or damage the plastic. If possible, keep the Tablet 
covered when you aren't using it. 


DUN"T leave anything which has a strong magnetic field on or near the 
Tablet. This will disrupt its natural magnetic orientation and make 
it malfunction. Keep your diskettes off the Tablet! Ita magnetic 
field may alter ur erase the loformation on them. Dont place disk 
drives, televisions, electric motors, magnets, or large, heavy 
metallic objects on Cop of the Tablet. 


Keep the Tablet in a cool, dry place. Don"t leave it in direct 
sunlight or in a car trunk or some other hot, stuffy place. Too mich 
heat will warp its cover. 


Be careful with the Tablet when you*re moving it from place to place. 
Don*t drop it or jac it. Even though it’s pretty aolid, it can be 
seriously damaged by a bad fall. 


CARE OF THE INTERFACE 


The Interface card is really the most delicate part of the Graphics 
Tablet. When inserting, removing, or transporting it, be very careful 
noc to bend any of ite ping or components. To be safe, always carry 
ft in the box in which it was shipped, nestled in protective focan. 
Keep it away from atrong electrical or tmagnecic fields, and don*t 

even think of touching it if there*s a lot of static electricity in 
the area. 


[f you"ve been inserting and removing the Interface card into the 
Apple a lot, then it’s possible thar the meral "fingers" have gotten 
dirty and are not making good contact with the Apple. In this case, 
the easiest way to clean the fFingera is to just usé an ordinary pencil 
eraser and rub all of the gunk off. If you want to be thorough, use 
cotton swabs and rubbing alcohol te clean the fingers on the card. 


IF IT DOESNT WORK 


If you’ve exposed your Tablet to bad magnetic influences or it’s been 
bumped and jarred a lot, it may develop "dead spots" on ita surface, 
spots where the pen won't draw. These aren"t permanent, they"re just 
a loss of magnetic orientation in certain spots of the Tablet. Take 
the Tablet to your Apple service center. The service center should 


have the proper equipment to rearient your errant Tablet and make it 
work again. 
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APPENDIX B 
BACKING UP YOUR DISKETTES 





2 With Two Disk Drives 
iz With One Disk Drive 





WITH TWO DISK DRIVES 


If your Apple has two disk drives, you can easily make a copy of 
either GRAPHICS TABLET SOFTWARE diskette by using the diskette copying 
program on your Apple SYSTEM MASTEK diskette. You will need three 
diskettes: 


1) ime ot the GRAPHICS TASLET SOFTWARE diskettes, enclosed 
with your Tablets 


£4) The SYSTEM HASTER diskette, enclosed with your 
Disk II; and 


4) 6k blank, uminitialized diskette. If you like, you 
can use &@ preinitialized diskette, but all information 
on that diskette will be destroyed. 


BOOot your system using the SYSTEM MASTER diskette (see your DOS 
manual, or, if you have an Autostart ROM, see your Autostart ROM 
manual) and type 


RUN COPY 


After the disk drive stops whirring, place the GRAPHICS TABLET 
SOFTWARE backup diskette in one drive, and place the blank diskette in 
the other. The GRAPHICS TABLET SOFTWARE diskette will be the 
“Uriginal", and the blank diskerte will be the "Duplicate". Follow 
the instructions in the section on using the COPY program in your DOS 
manual. 


Once you"ve copied the diskette, label the duplicate so you’ll know 
What it is. Then put the original away in a gaffe place. If you ever 
lose ort destroy the duplicate, then before you start to use the 
Oviginal, make another copy of it. Its alao a good idea to 
periodically make duplicate copies of the diskettes which hold your 
piccures. 


WITH ONE DISK DRIVE 


If your Apple has only one disk drive, then you’ll have to copy all 
the program which comprise the GHAPHTUS TABLET SUFTWARE packape one 
by ome, loading each program trom Che ofrlpinal diskette and saving it 
to the duplicate. Le’s a lengthy procedure, but well worth your 
trouble. 


Boot your system using the GRAPHICS TABLET WIFTWAKE diskette. Press 
to get to the HELLO menu, select §—) to QUIT, and presse 

+ Now remove the diskette and wWrite-protect it by sticking a 
write=protect tab (a thin but sturdy strip of tape will do) over the 






square notch on the left side of the diskette. This is important! It 


will prevent you from accidentally destroying anything on the original 
disketce. Now insert a blank, uninitialized diskette in the drive. 
You can use a preinitialized diskette, but all information on it will 
be destroyed. Type 


INIT HELLO 





and press | ). You’re now initializing the diskette with the 
HELLO program Ppa the GRAPHICS TASLET SOPTWARE diskerte. This takes 
about a minute. 


Now switch to the GRAFHICS TABLET SOFTWARE diskette and type 
LOAW MENU ALIGNMENT 


Now gwitch to the duplicate diskette and type 
SAVE MENU ALIGNMENT 


Now switch to the GRAPHICS TABLET SOFTWARE diskette and type 
LOAD TABLET=-CODE APPLESOFT 


Now gwitch co the duplicate diskette and type 
SAVE TABLET-CODE APPLESOFT 


How switch to the GRAPHICS TABLET SOFTWARE diskette and type 
LOAD QUICK-DRAW 


Now awitch to the duplicate diskette and type 
SAVE QUICK-DRAW 


Now switch to the GRAPHICS TABLET SUFTWAKE diskette and type 
BLOAD UTILITIES 
BLUAD GRAPHICS TASLET LOGu 


Now switch to che duplicate diskette and type 
BSAYVE UTILITIES, AS6uU0, L$330 
BSAVE GRAPHICS TABLET LOGO, A$2000, L$2000 


Wow enter this program: 
NEW 


LU DS=CHRS (4) 

20 PRINT DS$;"OPEN GRAPHICS TABLET SOFTWARE" 
30 PRINT D$;"WRITE GRAPHICS TASLET SOFTWARE" 
40 PRINT "RUN QUICK DRAW" 

SU PRINT "RUN TABLET-CODE APPLESOFT" 

60 PRINT DS;"CLOSE GRAPHICS TABLET SOFTWARE" 
70 END 


aA 


RUN 


Tnis short program creates an EXEC File called GRAPHICS TABLET 
SUFTWARKE, whose function is to set up the Apple co RUN the programs 
which make the Graphics Tablet work. You need to have thia file on 
every duplicate diskette you make; if youre going to be making many 
duplicate copies, you might want to SAVE this short program s0 you 
don“t have to retype it every time you need it. 


To SAVE this program, type 
SAVE FILEMAKER 


Then, whenever you’re making a duplicate, put in this diskette and 
type 


LOAD FILEMA 





put in the duplicate diskette, and type 
KUN 


That’s sil there is. Once youve copied the diskette, label the 
duplicate so you*ll know what it is and put it away in a safe place. 
If you ever lose or destroy the original, then before you start to use 
the duplicate, make another copy of it. 





APPENDIX C 
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UNUSUAL COLOR EFFECTS... 


You may have already noticed that a few strange things happen when 
you try to use certain combinations of colors with the Graphica 
Tablet. Don’t worry: these are normal, predictible phenomena which 
are caused not by the Tablet, but by che Apple itself. 


The Graphics Tablet displays its pictures using the Apple“s high- 
resulution graphics mode. In this mode, there are 93,760 individual 
dots on the screen, and six colors (black, white, orange, blue, 2Freen, 
and violet). The Apple should therefore need several hundred thousand 
individual "bits" of information to form a picture. But the App le 
uses only 65,536 bita of information (organized into 8,192 eight-bit 
“pytes") to form the picture! The reason the Apple can display such 
complex pictures using 30 litrle memory is the same reason that 
sometimes the colors don"t appear normal: not all colors can be used 
in all places on the screen, and each dot is limited in the number of 
colors it can be. 


This specialization of function causes some combinations of colors to 
work differently than you might expect. There are three different 
effects which are caused by the limitation in the color schene. They 
occur in all drawing modes, but only where one color borders ancther 
and the borderline is not horizontal. For example, the color problema 
could cecur on the two vertical sides of a FRAME but noc on the top or 
bottom. Here are the three effects: 


1} DASHED LINES. When you draw black or white lines on a 
colored field (or vice versa}, non-horizontal lines will 
tend to become dashed and incomplete, and vertical lines 
may mot appear at all. 


2} ZEBRA STRIPES. When you draw colored lines on a colored 
field, non-horizontal lines don’t appear their normal 
colors, but instead are sometimes black-and-white striped. 


Vertical lines will appear either completely black or 
completely white. 


3) COLOR FLIP. When you draw with one color (or black or white) 
across a colored field, sometimes a s#ven—dot wide area around 
a non-horizontal line will change color. This will resuit 
in a colored "shadow" appearing around the line. 


These effects occur in various combinations, depending upon the colors 
YOU Use. 
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.-. AND HOW TO GET THEM 


The table on the next page fillustrates seven different combs bined doo cil 
the effects mentioned above, and what color combinatlons produce 
which effects. To use the table, find the pen color youre usalny 
along the left side of the table. Then look on the top edge of the 
table and find the color of the area om the screéo across which yuu 
Want to draw. Where the row for the pen color and the column for Clie 
field color intersect, there’s a number. Find the number in the 
legend to the table and read about che effect you"ll get. 


About BLACKL, WHITEL, BLACK2Z, and WHITE2: Due to the vagaries of the 
Apple’s color generation scheme, there are two instances e#ach of the 


colora black and white. When you look at the Tablet color menu (see 
the section on PEN COLOR in Chapter 2), you"ll see that there are two 


black squares and two white squares along with the four colored 
aquarese The black and white in the top row are BLACK1] and WHITEL; 
the ones in the bottom row are BLACK2 and WHITE2Z. The reason for the 


duplication ia that the 1°s cause fewer problems when used with green 
and violet than do the 2°s8, and similarly the 2°e go better with blue 


and orange than do the 1°s. When this beok refers to black or white, 
it weans BLACK] or WHITEL. 


v7 


BLACK I 


GHEE EN 


VIULET 


WHITES 


BLACK 


UKANGE 


BLUE | 


PEN COLOR 


BLACKL GKEEN VIOLET WHITE] BLACK2 ORANGE BLUE WHLTE2 





FIELD COLOR 


Color Effects Table 


LEGEND : 
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No effect. 
Colore appear a8 expected; no anomalies. 


DASHED LINES on nonshorizontal lines: vertical lines may 
disappear. 


ZEBRA STRIPING on non-horizontal lines; vertical lines appear 
solid black or white. 


DASHED LINES with a COLOR FLIP. 


Pure COLOK FLIP: non-horizontal lines appear "chunky" and wider 
than normal. 


ZEBRA STRIPING with a COLOR FLIF. 


APPENDIX D 
PROGRAM LISTINGS 
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Tablet-Code Applesoft 
Varlable Atlas 
Subroutines 

special Locations 

ROM Code 

Quick-Draw 

Ucilities 


TABLET-CODE APPLESOFT 


BRE~ « TADLET SOFTWARE. €GFYRICHT APPLE 1977. G EHLERS = 

bite me gt haat 

De « CHA8 14) PRINT BS. "CLOSE GRAPHICS TéaBlLET SOFTWARE” 

“6cPRRA STO £410 

ve = Cos (32): PRINT DS. "OPEN TAS [NFORMATION. Bi". PAM? Ce. “"REAC Tar 
TF GRAATION" ISIPUT Sk. PRPUT XL: OEMPUT YL: oOoINPUT ¢H OINPUT ore 

+ AR [tT PRINT D9; "€LGSE TAB INFORMATION" 

> ONEARP @07TO £450 

-3 FPS = PEER (PEF) « FES + PEER (732). 62 = 800 

106 IM Oop RaMh, SKUSE) 

(uy) Ud PRINT DS, "ELGAD UTLLITIES. Asgodo. G1" 

tiv ie © £5 = EL. YA = YWH - ¥WL:LTt = [NT ¢¢ Xm # FAD 7 2)-BE wo INT LT fe ! 


ia 


. Dad oe 
fee tr ie? at 


= a 


(29 20 = INT ix& *# JE * SS} 

122 MG @ IWT (PI /* 2).44H © FL. YH = 2 et MD * ¥L 

ido HGRE FC #« 3.0C = 0 HAHCCLOR# Pl WwW = 1 OF f= 1 

189 1 2 4M @ 2 ¥1 @ YH 8 2 Ya = € INT (¢xH @ gg —- WLI f 286 + 5) e SSC 6 
= @ INT :x2 2 9s ¢ 2B0):25 @@ 01:26 @ £27959 ew ¥1:Yh @ YA 

loo BA = -— g oM = Se. GOSUB 1CrO: RD w= O 

LTO IN «© O:NY =» 1: CaLL EP™:CD = FEEK (700): ON CD + ! SOTO 170.207.1759. 1 
7O 

139 wsOTO 1*o 

ia PRINT FRENT Ba. “PR#O": FARIA D6. "2.480": GET ab: LF ASC (ae? 2 oF ef 
7 THEN 250 


9S 0O CO TE aT HOME . VTSB 12: ATAB 13S. INPUT "GUIT? ¢¥ OR NM) 6", 48 'F ah = 
** THEN HORE .s VTAB ta: HTAB 10: PRINT "LOADING HELLO PRCuARAH": PCKE 
104,88 PCrE i¢3.1: PRET De: "AUN HELLO. Di": STOF 

i764 O56 ilLoe: €8TO 17o 

= iF PEER :-640) - = 2 THEN 170 

=] POKE 440, 9 

aeO KF @ FEL e@ 2. YF @ YL # 2:5F = SO: GOSUD 2590: REM SENSE 
Reba 

2ea> PRINT : «FF INT Os. "Ne". SL 

240 $< FMPUT x.*.2: JF ¥ * 1 THEN GOSUB 1100 GOFO i706 

220 iF * =< = 1 @ND ¥ > oo G6 THEN PRINT CS. “FPR 80": PRINT CHR® (71° FeInr 

PRINT Ds: "PR@": SL: FRINT “N": ON ¥ + | GOTO 280. 270 

240 G0TO cao 

av7Q TEXT PRa @ PRINT “ERROR: STOP 

“50 ON 4 *# 1 GOTO 140, 300, 6F0, &20, 14460, S50, 11), 2140, 15E90, 630. 290. 1360. ta 
80,1740, 144), 570. 390, 420, 2495), 2350. 170, 2070 

290 SOSUEB 1122 Gd0TO 176 

a0 [F aT = a3 OND YT & YS AND «4 = XB AND Ya 2 YO THEN AHCOLOR®@ SC APLOT 
wed SLi &etSd: GOTO 520 

39 4CO_LGPe 3° MELOT £23,759: FOR Ti = ¥Y9 TO ¥4& HFPLOT 43,71 TO 14.7! rat ¥ T 

ROCLORe FC SOSUB 11990: GOTO 170 

i700 TEXT FR IMT D&S. "PR#O"™ HOME VTAB 7: HTAB & PRINT "PLESSE TYPE Tet 
PISTWFe pwameo | PRINT S+TaE F- PRINT OS; "NOOO": [NPUT "se? ".68. IF 
Ge mm "4 THEM f0O6NB ':120  sOTO 1709 

346 «VTAG F: HTAS J? Cabit = 548. HTAB 1. GOSUG 330 

4245 88 @ "FIc." + GS CNERA Gord 4G0 

20 PRINT 63. "BLOAD ".08. ". 884000. VO. 07. C68 

340 Se = PEE*® (16632) 2 £36 + “EER (16693) IF S22 : « © TREN 130 

370 421 = PEEK (146504) @# £34 * EEA (16705! £2 = PEER (105045) * 235 * PEEA 
{is507!.0i = PEEK «168806 + 36 + PEER ($635091 Ya = PEER Cia510: 4 
294 * PEEK (15311) 

2820 ONERR GOTO 2650 

370 HOME GUTO 320 

4600 98 = RIGHTS «86. ¢ LEN «Ber -—- 3+ ONERR CeTo 2430 

419 PRINT O86: “BLOAD "1.88. ", 484000. VO,0".c#%: GOTO 150 

420 TEST . PRINT DOF. “FR@O": HOME VTAB 7 HTAB F. PRINT "PLEASE TYPE 4 WN 
ARE FOR THIS PICTURE. ": PRINT HT4B 7 PRINT DSi "180": =[NPUT “ae " 
iBa: TF B89 = ““ THEN ¢OSUB 11730. GOTO i766 

a) “STAB ©: HWTAD OF: Call = S848. ATAB 1: SOSUE 595 

440 308U0 1330. HCOLOR# BC: SOSVUB 1040 H @ INT (Xt ¢ 2354). PORE 156334, 7 
PORE [4505.41 - 4 # 234' 40H = INF [42 /“ 236}: POME 145996.H POKE 1632 
7.42 - AH @ 236:H = CNT C¥l ¢# £36) POKE 16306,H: PCME 14509. ¥1 - H + 
=i. 1-7 

4°%¢° H = (tNT c¥e ¢ S86): PORE 14510. 4H POE 14511. 72 = AH ff 254: © INT tS 
a ¢ 2£36)- POKE 146532. 4: FPCRE 16632.592 =~ Ht 256 
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G3 = "Pic *" » S3@: ONERR GoTo 490 

HCOLGR= FC. PRINT Dé. "VERIFY “;Bt:". 0°: C8: ONEARR GOTO 2620 

YTaG St STAB 1: FRINT "A PLOTURE ALREADY EXiStS WITH THAT MAFE "| PRINT 
HT49 ta. INFUT “CONTINUE (Y¥ OR ND “,;E@: IF Es * &* "¥*" THEN Sid 


CNERR ‘SOTO 2630 
PRINT Dé: "BSAVE ": 86: ", AS40060, LSIFF GE, V0,.D"; Ce 
noe . PRINT BS, "PR"; SL: PRINT "Ha, Nu" 
GOSVB 1070: PRINT Ds, "INd*: 5: GOTO 170 
WAR [oO C&LL - F358. PRINT : HTAB 14: PRINT “DRIVE 8 ~ ‘DEFAULT#@" 
(DOF: ")"; HARB £3 INPUT " ", C8: IF C@ < 2 "EE" AND ¢@ @& 2: "2" THEN 
73 = &8TRe (hf) 
OF = WAL (C8): VWIAB 13: HTaG 34: CALL = F538: PRINT C8. RETURN 
FEM w#42 SOFT RESET COMAAND eee 
GCSUB 1320 GCOSUB 1090:D% 4 = 2: GOTO id 
TEaT : PRINT O8. “PReO™: HOME : FPRINT DO. "INO": cosuB 339 
HOME HTAG 7: PAINT "PRESS SPACE BAR TO CONTINVE.": PORE 34.2 
PRINT 04. "CATALOG DO*.C# 
POHE - 162366-0: GET AS: IF AS <2 > “" “ THEN 400 
GOBUB 1136: s8T0 170 
FEM efe BACKGAGUND AND PEN COLOR «ee 
T1 = PO: GOSUE S70: IF PC = @ THEN PO = TL: GOSUB £120: GOTO 440 
BO = PO; PC = TL. HCOLCRe DC: PLOT 0.90: CALL 4624354: GOTO 320 
T 2 PC: GOSVE 670: GOSUB 1120: IF PC = 8 THEN PC = T3 
OW th + 1 GOTO 17d, 1560, 14680, 1740, 1840 
ee oe aM @ 2: 7F @ Re 2 SF = OUENNT 6 KR = KR) 6 64803 
PRINT D& "FA@#O": TEXT - HOME . PRINT 08; "PRO", SL: PRENT “SE,R. 2". oF," 
ee ee GR - HOSE . VTAB aa: HTAG &: PRINT “CONSTRUCTING COLO 
Cae 
COLGRe 3S FOR 22 = 9 TO 37: HLIN 0.99 AT 727: MEXT 
Ke 8 F VS 2 17 kw SP 2 2 oF = oO O6OGOSUS BBO: 59 = £1:7% © 2 CF ew is: 
I5SUB 680: 49 8 20:74 2 3.25 = 3: GOSUB BBO: 497 8 2? YF? 8 209 £15: GoBUS 
=s=i8] 
XPoe 2.YF = 21.07 = 9 GOSUB BBO: 49 = 11:79 = SEC? =o F «=SOSUB Beo 19 2 
20 7F =2@ 21:09 = & OSuU0 3590: 49 2 29 YP © 21 Co = 15: GESUB 380 
ROME . Vie we: HTS 7: PRINT "USE THE PEN TO PICK & COLOF.": PRINT 
PRINT DS. "FR", SL: PRINT "RH" 
PRINT O8."°INe", SL. FSRuUT 4.7.72: IF 2 ¢< GO THEM PRINT DS-"[N#O" GET A 
3X 2 Oy = O. PRINT. IF AEC {AS} @ 13 THEN PC =o Ss RETURN 
TF 2g <= = 2 THEN 730 
{ = CAT of Of FOS me ONT UC of 68) 
[F ¥ ~ & CR VY > 3F OR Yau 1? OR Y = 20 OF « 3 2 OR * 7 37 THEN 729 
PRINT De. "PAs" PRINT CHAS iv TF v¥ 2 29 @AD ¥ « oL@ TREN ON OUENT ¢£ 
CK = wr ¢ F) + 1 LOTTO 790.900.819.820 
wea oOUENT 66K = 2) of 9) 6 FOTO 930. 840. 830. Fad 
PO = 0 33 = "BLACKI” «GOTO 47a 
POC 2 1:06 = "GREEN" 20TO SOK 
PC 2 2:86 = “VICLET" 26TO 4° 
PO = 3 048 = *HHITEIL*® <scoTo 3°45 
Po = 4:68 2 “GLACKZ" GOTO 3470 
PC = 35:06 = “ORANGE GOTO avo 
PC = 4:06 = "BLUE": GOro aro 
PO = 7.86 = "HRIFES" 
HUME  VIAB 22 WTAD (40 = LEN (86)) /* 2: PRINT BS: FOR it = it TO 30 
Oo: NExT MCOLOR! PC. HOME RETURN 
COLOR= ¢7 For gi = 1 TO FS VEEN ¥S. 99 © YB = | AT MRS oe CS + 1: CUNEXT 
RETUAN REM COLOR BOs LO-RES DRAW 
REM *#¢2e WINDOW COMMAND eee 
PRINT PAINT D8, "PR@", BL. PRINT "T1.F.6": PRINT OS, “PReO" 
TEXT : #OME - YVTAB F: ATAD 13: PRINT "PRESS PEN AT*: PRINT - HTAB 8B: INVERSE 
PRINT GO. "PRO"; SL: PRINT “s.¢": PREINT D8: "ING". SL. [BPUT W.¥.7: IF 2 
2 THER PRINT D8: "INGO": CET aG [F ASC (AS) @ 48 THEN GOSUB 13360: #COoLcR= 
[F <¢ < 0 THEN IF 48C (48) @ 13 THEN GOSUB 1130 GOTO 170 
If F «= ¢ @ THEN F720 
PRINT OS.°*PRAO" IF «£ <¢ tM rf 2 OR ¥Y < YH #@ 2 THEN VTALB 22: HTAB 2 PRINT 
CHR@ (Ti; "PLEASE STAY WITHIN THE WORM=-AREA. “: FOR FT = 1 FO S506: NEXT 
ei. VTAG fe: CaLL = B48: SOTO 9290 
VTS 11 CALE = 848: HTAG 2: PRINT "UPPER-LEFT AND *, INVERSE : PRINT 
"LOWER-RIGHT": NCRMAL 
PRINT O8; "PRA"; SL: PRINT “"N,C": INPUT TY. Tr. 2: [FF F 2 06 THEN PRINT D 
$:"IN@O": GET As: IF ASC (AS) = 68 THEN GOSYUB 1350: HCOLOR= Gt- GosuB 
1040.01 «@ KS: ka = KS: ¥) = ¥3°'¥2 = ¥6: GOSUE 1076: GDOTD iva 
IF £ <0 THEN IF ASC (a6) = 13 THEN GOSUO 1130: GOTO i7o 
IF 2 < > @ THEN F70 
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FRINT PRIMT O88; “PROO": TF TH > XH @ 2 OR TY > YH + 2 THEN ‘VTAB as 
HTAB 4 PRINT CHAS (7). “PLEASE STAY WITHIN THE WORK AREA." FOR fé 
= | TO 300: WEXT 77: VTAB 22 CALL —- 846: GOTO F700 
IF TX < ¥ OR TY < ¥ THEN ‘TAB 22: HTAB S: PRINT CHRS (7). °PLEASE S 
PECIFY POINTS CORRECTLY'": FOR IF @ 1 TO S00: WEXT IZ: GOTO 710 
Zi = © es w TY — 81 + 1° ¥1 @ ¥.¥e @ T¥ = ¥1 + 1 
GOSU3 1230: HCOLOR= BC: GOBVE 1040: GOSUS 1670: GOTO i170 
aT = INT (GF: 4B # 279 = 4T:-¥T = ENT CHF): ¥B = 191 = ¥T TF (T ) 6 
2 THEN HPLOT WT = 1.47 TO XT =~ 4. ¥8: HPLOT ¥T = 2. ¥T 10 8T - 2. YR. MPLDe 
{RB + 1,¥T TO 18 + 1,8: HPLOT xB + 2. YF TO XB « 2. ¥E 
tf vt > = § THEN HIPLOT XT. YT - 1 76 48. ¥T - 1 PLOT XT. 73 * | TO 
xB.Y¥B + 1 
AETUAM 
Ti = £2 7 PRO: T2 = Ya / 172 #XIF Ti « T2 THEN S2 2 Te: IF INT «Tal 
Ta THEN 52 2 iT (Tah + 1 
IF T1 2: = Ta THEN S22 = Ti. EF INT {Tl} < Ti THEN S82 2 [MT {T1F + 
1 
PD = 5: GOSUB 1190: HCOLOF= 6: IF Bf = 6 OF BC = 4 THEN HCOLCR: 3 
GOSUB 1090: HCOLOR™= PC’ Bt = CNT (xT ¢ 254):92 = XT - Bi @# 2546 84 « 
IeT CCAR + FD Ff 6): O08 2 XB + 8) = BS © 236.88 = YT: BS © YB * oe | 
m2 i ONT ¢xT)1-X%4 = IAT ¢(302:¥9 = INT ¢vT): v4 = INT (YB) 
GOSUG 1930: HCOLOR= FC: HN = 1:W8 = “*- GHERR GOTO 2450 
3x = 3089: FPOKE GX.B82: PORE 84 + 1.81: PORE BX + 2.84: POXE BY + 3.89 
POKE Bx * 4.595: POKE 8x + 3.84: RETURN 
IF RFD > GO THEN GOSUB 14°¢: RETURN 
GF = (S60 - “@ / SR) ¢ 2B: HF @ (192 = Ye ¢ Sap f 2: FF ee ENT (41 - GF + 
a2): VF = ENT ¢(¥1 = HE © S2).5F = Sea: GOSUB 25°90; RETURN 
FEM #22 VIEWPORT COMMAND *¢+ 
MCOLOR= 3 IF BC = 3 GR ge = 7 THEN HCOLORe OQ 
GOSUB 1930-4F = Int (41 - GF 2 $2):¥F @# INT C¥1 -— HF @ 62).SF = Sea 
GOSUB 2870 
GOS5UB 12°60: GOSUB 13910 
IF 27 <3 THEN FRINT De: "Ineo": PRINT : GET AS: IF ABC CAS!) = 13 THEM 
SGSUB 1130, GOSUB 1300: SCOLDR= PC: SOTO 176 
if 7 7 6 THEN &IF «SC CAS! = 63 THEN GOSVUB :090: GOTO 170 
1- 7 < & THEN GOTO 1160 
IF «7 2 % GR XB < XO OR YI: ¥ OF YE < ¥ THEN 1160 
Ti #@ © = t:7T2 @™¥ -—- LH = &: 4B © T1: YR = Tel. SOSve 1350 
GOZUB 1220: GOSWYB 13510: 'F 27 <= 0 THEN GOSVe 1336: GOTO 1176 
IF xT > « OR XB < xX OR YT? ¥ OR YB < ¥ THEN 1412236 
IF x . 71 OF ¥Y 2 T2 TREN GOSUS 135390: FRINT O6; "PRO" TEXT —- HCRME . 
ViAB 12 #TAB 3: PRINT "FPLESSE SPECIFY POINTS CORRECTLY": GOSUB 1200 
605uUG 1190: SOTO 1180 
wM oe 1 we e ™" GCOSUG 2370: AD « 0 
cee Tle i TS = T2 + 1:44 = 04 @ VH = & «GOSYB 1350: GOSUB isto B 
1 = ONT (43 ¢ 3254):82 @ 43 - Bl # 236°83 = INT C0R4 + Lt ? oo4):' 54 = 
142 + 11 - BF # 27354:535 = ¥3 BS = ¥4 © 1. GOBUB 11290: HCOLOR= FC GOT 
L744 
PRC eT PRINT G8, "PRed": GOSUB 2900: PRINT 08; "PRO", SL: PRINT "Me": ‘Tad 
22> HT4G 15 FORE 34. PEEK 41) + 4: PRINT CHR (Ti, "LGAWER-FIGHTT": Fo 
TR = L fo $00 NEXT PRINT DS: “PR#": SL: PRINT "SN. Ha": RETURN 
PRIKT PRINT DO. "PReG™ GtSUB 2500: PRINT OO, "PR@*. SL: PRINT "Me" WAS 
=3. Ht4R 15 POE 4). PEEK 31: * @ PRINT CHRS (7). “PER “LEFT °" Foe 
Tt © |} TO 800 PET Pale? D8. *PRO*, SL: PRINT "N.He"*: RETURA 
FOR H = | T0 1000 WEFT = RETURN 
PRINT O68. "Ine". SL [INPUT * ".8.¥.2 FF Fe f OR Z =O THEN RETURN 
GOTO 13190 
POKE 233.977: POKE A2aa.32 -wOLORe Oo IF OC = Go oF BC = 4 THEN ROOLOFs 
ac 
H=eoOorve = x3 - 1:78 = ¥9 - 1 BOGUT 1350 H = 14 FBS £4 t+ L we = ¥3 = 
§: S0O5UB 1350:H = 2 re @ id t+ | TH = ¥4 © SOSUB [330°H = 43 x8 = 
K3 - t+: ¥8 = ¥4 @¢ | GDS 1359 RETURN 
IF *8 > «© O AND XB < £30 «»ND YH = = 0 AND YER 19S THEN FOT® H StALE= 
1: *DRAw 1 AT x8. ¥6 
RETURN 
RD = RG + 1: IF AD > 1 THEN RO = © GOSUB 11350: ON CM + 1 GOTO 170,15 
eo. toed. 1740, 1846 
GOSUS 1400: ON CM + 1 GOTO 176.1580, 1680. i74Q. 1g40 
IF x4 # 43 «OR ¥Y4 = ¥3 THEN 1440 
Ti = CISH @ Bd = tem @ Bt £ CMH - AOI: Te w CYR @ ob ~ TYR FF ald 7 f 
Wao - ¥3) oF = IMT (Tio: TF Tt < Fl THEN SF = INT (Ta) 
KF = O6UTNT 6¢ CXR ® 2) = (SF # X3))-7F » INT (CYR # 2? - (SPF ® ¥F)). [F 
ABG (Fb > 27000 OR aBS i YF) = 27000 THEN GOTO 14480 
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GOSUB 2570. RETURN 

PRINT D8. "FR#O": GOSUB 2200: PRINT - PRINT DS. “PRe“; SL: PREIMT "Me." 

VTeG 23g: HAD 14: POXHE ay. PEEM (855 + 3: PRINT "NOT POSSIBLE. "-AD @ 
0: @GOBVB tOO: SOSUB 1136: FETURN a 

PRINT . PRINT OO: °PRO", SL. PRINT *“T1.C"*: FRINT 08. "PR#O" PRINT Bei" 
eo": TERT 

MOME PRINT |. HTAB FT: PRINT “FAaST-Oh ae DELTA SETTING": VTAB 5S. ATAD 
’. PRINT “CURRENT DELTA SETTING [5 “; ABS (Daa: " ": FRINT - AS @ "ORL * 

: JF DS «< @ THEN AS = “OFF. " 

HT4B 16: PRINT "AUDIO FEEDSACK IS "1 &S 

YTS t8: CALL = F358: HTAB 11: INPUT "MEW DELTA EQUALS ":A8: [TF At = 

"" THEM 15730 

IF VAL (48) <= 1 OR VAL (CAS) > 127 THEN 1490 

EF 6% «© ot THEN DX = - Val (A8): GOTO 1390 

os = VAL CAB) 

VWTat 260 CaLL = $54: HTAR F: I[MPUT "TURN AUDIO FEEDBACK “; 46: IF &a& 

= “" THEN 1540 

IF LEFTS (AS, 2) © @ "ON" AND CEFTS (ag. 3) ¢ 3 "OFF" THEN 1LSa0 
DX = ABS iB%1}: IF CEFT@Q (a8.90) = "DGEE* THEN DX # = DK 

GOSU2 11530. GOTO 170 

GOSUB 11350: FRINT O89, TIN": SL: CM = 1 
AT = 2: INPUT X.¥.2: JF £¢ 2 @ THEN PFPOKE = 143584:0. GCTO LEO 

If «0 < £9 OR x > X¥4 OR Y ¢ YS OR ¥Y > ¥48 THEN GOSUG 1740 IF RT = 1 THEN 
ont 

IF AT = © TREN 15970 

HPLOT «.¥ 
RT = 2: PUT X-¥, 2: CF f£ 2 THEN POME = 14048,0: GOTO 1426 

IF X¥ ¢ 2x3 OF X® > 44 OR Y << ¥3 DOR Y > ¥4 THEN SOSUS 1949: IF AT = 1 TET 
ae 

IF RT = G THEN 1600 

HPLOF TO %¥.¥: GOTO 1639 

GOSUB 11320: PRINT 09. “(ns", SU: cM = 2 
RT = 2. INPUT 4£,.Y¥,2@: IF 2: & 2 THEN FPCKE = 16358.0: GOTO 1650 

IF % 0.49 OR X% 3 44 OR ¥ ¢ WS ORF Yo ¥4 THEN GOSVB 1746: IF RT = 1 Teen 
acd 

[F AT = @ THEN 1490 

HPLOT £.¥: GOTO 14970 

GOSUB 1130: PRINT Of. "IN#". SL: CM = 3 
RAT « 2: InPUy Xe ¥.-2. GF EE = > = THEN POE = 146946,¢0:. GoTo 1779 

IF ¥ - 242 OA xX * x4 OR Y <2 ¥9 OR ¥Y > ¥Y4 THEN GOSUB 1940: JTF RT = i Trets 
we) 

IF AT = 3 THEN 1750 

HPLOT ¢-¥:TX = x T¥ = ¥ 
RT = 2. [INPUT x. Y.2° EFF f 2 = 2 THEM PORE = 14348.90 GOTO 1750 

ie ¥ - kB OR kK > X92 OR Y | ¥9 OF ¥Y * 4 THEN GOoSvo 19490 [F AT = 1 Pret 
wad 

IF AT = & THEN 1790 

HPLOT ¥,7 TO TY. ¥ TO TE, tT¥ TO MX. TY TO X.Y) «6=BOTO 1750 

GOSUB 1120 PRINT D@."iNe". Gt CH = 4 
RT 2 <. UOIMPUT AY. [F = . 2 2@ THEN PORE - 16366.6: GoTd i16%5¢ 

fF *« *‘ 5 OR ©: 4d OR YY - ¥3 GA ¥ i o¥4 THEN @G65U8 1940: IF RT = 1 THEN 
oat 

IF RT = O THEN 1850 

PLOT x. ¥ Te =» xX fy = ¥ 
ar = 2 sINPYUT K.¥. 2: IF F © 3 2 THEN POKE - 16368.6: GOTO 1870 

if «x =< *2 OR x > Za OR ¥ YS OR ¥ > v4 THEN GOBUS 1946: [fF RT @ 1 TREN 
aad 

IF AF = 3 THEN 18°70 

IF vy 2 T¥ TREN FOR H = ¥ TO TY: HPLOT £.KB TO TY.H: NEXT - GOTO 1850 


ah 
“F 


De) 


wh 


FOR H = fy TO ¥: HPLOT 4.4 TO TH. AH: NEXT - GOTG 1850 

[F és 2 SF © YF = YL @ 2) * 50 ¢ 2@ THEN AT = |: FETURN 

PRINT O¢. “PROO": GOSUB 2353- PRINT Dt: "PRa*. St FPREINT "Me": TAB 2s: 
RTAR 3 POME 41. PEEK ¢4t) * 4: PRINT "POINT 22TSIGE VEiE4POAT. Fe SF 
eCtry " GOS6U8 1300: PRINT D0. "PRO", SL: PRINT “NM. RS” RT = Oo: RETURN - 

6028 13976.6% @ 1: CALL EP! TO = PEEK (700) 6 CD * 1 SOTO 170, it? 
3. 1760, 1780 

IF NY © 1 THEN 19°70 

HPLOT S%C12- T2052 TO 20m = 22, VERON = Lt: SOSub 199O- SOSUB 1130 3CTO 
179 

PAINT D6: "FR#O": GOSVE 2300; PRINT Os. “PR#": SL: PRINT “Fa"- VTAE a2: 
HTAG 14: POKE 41. PEEM c41) + &: PRINT CHRO 17). "CALCULATING. ae IF 
NX = 2 THEN AR = GO: GOTO 2020 


83 


aPos 0 FOR Ty = @ TO Me - | DX @ BMCTE) = EKUT1 = £9 Dy mw fyuit1i « 
wW5NOTL = Li? ¢ 2. AR = AR + G* @ OY MEXT Tt 
4A 2 AR © GENCE = BSCANK = Le me COR) © WEIN - Leb 6 h6gt>) h6AR oo Ais 
Ce OF bet * UE UA OT FSS 9999 THEN AR es C [NT CAR JOO! Yolo 
GOSUB 2200 VTAB 23 68 = "4“~REA IS " FPOME 41. PEEK i141: + 2 FZesuy 2 
vo GOSuGb 14300 GOSUB 1360 RETURN 
oe 8 GS + CTRS (AR) & * SARE " + WE oe "2 TAB EL = INT ¢ Ler a 
$: * @) PRINT &€%. RETURN 
COSUE 1150 NK = 1: CALL EP". CO = PEER (760): Of CD + 1 GCTG 123, 707 
3, 2080, Sees 
[FN © 1 THEN 2070 
GOSUD 2050. GOSUB 1136: 30TO 179 
PRINS DS. “PR#O": GOSUB 220C: PRINT D6: "PR#"; SL. PRINT "Fe". VTAB 22 
HTSE 14 POKE 41. PEEK {41; + 4: PRINT CHAS (7); "CALCULATING..." IF 
NX o« @ THEN BT = G: 6OTO 2116 
DT = 0: FOR Ti = @ TO PAK - 1. OX @ KKCTLD = MRETE = 1) Dy wo ¥uCTE) - ¥ 
StTE = 11:07 «= DT © SGA (Oe @ Ox + DV # DVI: WET : OT @ BT sf met OTF 
OF | Feevee7eoO9 THEN DF @ « INT (OF @ 1090)) ¥ 165 
GOoUe W300 VTA at BS 8 "THE DISTANCE [8 ": PONE 41. PEEK t411 + 4 
GCSUB 2120: CGOSUB SOG: LOSUB ID RETURN 
ES = G3 + STR¢ (OF) © “ = + WS + "= *: HTAB 2i= $i INT + LEN (88) - 2) 
PRINT 34. RETURE 
COSUB 1120 
GOSuB 2310 
PAINT C8: "INe@r:.5L; MPT ©. ¥.2: IF 7 ° 0 THEN PAINT DSi" TNeSO"- GET 
aS: GF ASC (AB) = 19 THEN GOSWB 1150 GOTO 170 
IF 7? < °. 2 FHEMN PRINT :. 20TO 2180 
IF £0 F OR £4 4 kX GR ¥S > ¥ GR v4 <¢ v¥ THEM 2170 
COSVB 2920 
PRIKT Cai "INS": SL. IRPYP Ta. TY. 2. IF 2 3. 0 THEN PRINT 68: "IN@O" GET 


48 TF ASC tag) = 13 THEN GOSUB 1130: @0TO 176 


TF fo: 2 2 TREN PRINT GOTO 2220 

iF Te - 73 OR TX > XS OR TY © 3 OF TY > Y¥4 TREN 22710 

PRIKT 08: “PRe#": SL: PRINT "T1.C™. TEXT . HOME ‘Ta = TX - ¥ + 1-TZ2 = T 
Y= Ye 1.00 = SGM CT] ¢ Tl + T2 » 72): VTAB 10: HTAB & PRINT "DLST 
APCE 15 ". INT {DN}; * SCREEN UNITS “: PRINT De: “Ineo 

WTAB (8. CALL = 958: HT48 8: [mPul “YSUR NUMBER OF UNITS =: ‘; a6: IF 
AS = "" THEN W = DX: GOTO 2280 

TF Val (AB) > SSS969E099 THEN 2240 
we VAL fABD-lUTF 6 hus 6G THEN aed 

WIAD «cD. CALL = 956: HT45 G: INPUT "TYPE OF UNITS => “.We IF CEN 
fw) & 19 THEN 2agd 
we = Cy ¢ Ww: GOSUB £1530. GOTO 170 

FOR Td = cl FO a4: VYTARB TS. HTAS tf: POME 41. PEEK 1414) + 4: FRINT " 

: 4, NEXT Ta: PRINT : AETUPN 

PRINT O8:. "PRaO": SOSUB 2300 PRINT DS, °PR#"; SL: FRINT "Me": VTab 3 
HTS8 12 POKE 41, PEEK (41: + @ PRINT CHRO (7), "BEGINNING POST +: 
FOR TS = | 10 SO: NEXT. FRINT DO; *PRO"; SEL: PRINT "N. Ha": RETUFN 
PAINT C8. "PReO" GOSUE 250°. PRINT O88: "PR"; 5L: PRINT "M2": vVIsB it 
ETeao i4 POE @). PEEK (S12 + 2 PRINT CARS (73; "ENDING FOIUT*- =a 
T3 8 1 TO 80D = PEXT : PRINT 03: "PRe*. SL PRINT “NN, Az": RETURN 

REM err CHATS' SLIDE see 

wQslid 1525 HACQLOR® §C: GIEUB 1006 

SOSUR 11u9 GOSUB F310 

PFRIAT Ce “Liaw. SL [MIPUT «-*. 2. TF 2 2 O THEN PRINT DS. "“IN#O" 4erT 
es IF @€5¢ (Ab! = 13 THEN 247d 

IF g 2 2 2 THEN PRIS 20TO 23466 

IF x = 9 OR K > a7? OR ¥ (ORF W ° a9) THEN 3350 

GOSUB 2524 

PRINT O88. "TNa7. SL INPUT tt, fr. f JF Zz - 2 THEN FRINT DB. “INac" GET 
a@ TF aS¢ (AB) @ 19 THEN 479 

IF 2 . ¢ @&@ THEN PRINT POTO LAO 

IF TX =-3 GOR Tk => S79 GA Tf} °° 0 DR T¥ > 894 OR Ta = ¢ A2AHBE Ty = Yt THEN 
Pet he 

TF T¥ : ¥ THEN FOR iz = 
If ¥ = TY THEN FOR IZ = 
TF TX = «9 THEN FOR If = 

GOTO sa7o 

IF kX > TX THEN FOR 77 @ 1 TO Int «6K — Fup 7 $4) CALL 2SPH1: NEXT 


FQ Ty - ¥ ALE 232138 NEXT GOTG 2451 
TO Yo - TY Cal @SitS REXRT 
FO TNT @3 7% = £) - 34). CehLL 239305 MEAT 


2 os pe 


HCOLOAR= J. iF gf = 0 GOR gt = 4 THEN HCCLOR= 3 
GOSUE 3040; GOGUB 1330; HOQLOR=@ PC GOSUB 1136: GOTO 179 
REM ##2 DAVE 'S SEPERATE ++8 


La 
oo 
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PY PIP) toh ey ed BPD 


cera oe ee ey ee et 
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LF 
: 


a S30 


2435 
as4+0 
a 50 
e540 


2679 


TH85 
Zb70 
2730 
2710 


aris 


Ts, 
“ae uo 


2750 


Ta = PC SOSUB 470: IF PC = 4 CR PC # 0 THEN PC =» TO. SCOLDRe PC. ORCME 

PRINT HTS8 ¢: PRINT "NO SEPARATION GN SLACKS. “: BOSUG 1306: GOSUG 
L4t9: SO65UB 1t30: SOTO ie 

[F Fo =» 4 THEN PC 2 T3: 6070 2530 

PRINT CS. "FRO", SL: PRINT “eet. NN" GOSUB 1900: H¢CM&M Che BC: GOSUS 10-40. 

[IF PD « 3 OR PC = 7 THEN FORE Vae?7. 7s: CALL 285768 GOTO 2379 

POKE Tor. 40° CALL 24976 Tl a 1e6. Te = 213: IF PC = @ THEN Ta = 179 

IF Pe =2 5 FHEMN Fi = @:T2@ = £12 

if PC = » THeri Ti 2s 0: Te & if 

PCAE féeua- Til. PCME Fa?. Te: Ca&LL £9971 I 
of = 9: ROGLOR= 3 GOSNB 1046: GOSWE 1330 

HOELOA= PC: GOSS 1130. GOTO 176 

PRINT - FRAINT G6. “PRa”; SE 

PRIAT "6.5"; BE, @. ea. 27, 0F: "YF: "LAL": RETUAN 

TetT .weCMmE : PRINT : AaB 7: PRINT "“T&BlLeT [INFORMATION FILE Co&s". FRONT 

HTAG i. PRINT “NOT EXIST. " 

¥VTAB F HTAG G@ PRINT "MASE SURE THE MASTER DISK": PRINT HTAG EL weit 
"TS “OT PROTECTER ANG": PRINT © HT4AG ta: PRINT "THEN PRESS PETLFN " 
VT&G t4: HTAR 5S: PRINT “THE MENU 4LICNMENT SOUTINE WEiLk” PAINT ar eG 
17. PRINT "BE RUN. ":: GET at. IF «@8C (A468) ££ © 19 TREN 2430 

POKE 104,@: POKE 1063, i 

PRINT PRINT 239: "RUN @GENU ALIGNMENT, D1": STOP 

REM + ERROR HANDLER * 

TEXT . HOME :T? = PEER (aa): PRINT DOS: “PRed= fF Fr 2 2 TREN ‘VTaB 
l2@: ATSB 14: FRINT "I/O EFPRGR. *: GOTO 2706 

1F TF = 45 THEN YVTAS le. ATAB 11. PRINT “PICTURE "OT ON GISK." +.2TO 
a Qo 

IF TT = 4 OR TT? 2 F OR TT? = [0 THEN Vee 12 HTAB 8: PRENT "THE PIE 
TURE FS LOCKED, OR": HT4AG 53: FRINT "THE DISH IS FULL. CAR PROTECTED. * 
2OTO 27090 

IF T? = 13 THEN VWTAS 12 FRINT " FILE REGUESTED [5 CT 4 FICTURPE F3 
LE ": 467TO 2700 

VT ead If: Has §: PRINT "PS92BLEM --i> PEEKi gge) =". TT 

VTAB 20. ATSB 8: PRINT “Pee SS SPack Bat TO RETRY. *: PRINT mT aM ii. 
PRINT “PRESS “CR> TO A&DORT 

WT4Sd <9 HTAB 20: GET AS. iF AS 2 * * THEN YVTAB 2&O HTAd §$ CALL - 
759: HTAB 19 PRINT “RETRYIRG oo" JF T? = 6 THEN GOTO 345 

if «£& = * * THEN RESUME 

1 29S tat) © 13 TREN PRINT PRIHT De, "CLOSE *.0% GOTO 299 

Goes eis 


VARIABLE ATLAS 


Name 


AS 
AR 
BS 


Description 





General=purpose input string 
Galeculated area for AREA command 
Input string for picture name in LOAD and SAVE 


Bl-B6 Temporary variables for WINDOW 


BC 
BX 
cg 
co 


DF 
Da 
UF 


Background Color (defaults to @) 
Pointer into the QUICK=DRAW subroutines 
String for slot number 
Termination code of QUICK=-DRAW subrourcines 
Current Command mode: 

0 = DRAW 

| = LINES 

2 = DOTS 

3 = FRAME 

4 = BOK 
CTRL=“D (CHRS$(4)) Eor DOS commands 
DELTA setting (Ills; negative if Audio Feedback is off) 
Default drive number for LOAD, SAVE, CATALOG 


a5 


Dx, DY 


ES 
EPé 
GF 
HF 


LT 
Fd 


HZ 
PC 
PI 


RT 


Calculated distance for DISTANCE command 
Temporary variables used in AREA and DISTANCE: the vertical and 
horizontal distance between a point and the next one. 
Temporary input string for SAVE 
The beginning addreaa of the QUICK~DRAW subroutines 
AX acreen offset values for WINDOW 
Widely used as a temporary variable. 
¥ screen offset values for WINDOW 
Length of menu, in Tablet units 
Maximum number of points for DISTANCE or AREA calculation 
Height and width of aach menu command square, in Tablet units 
Index into arrays XX and YZ, used by QUICK-DRAW 
Pen color (0-7), defaults to 3 (white) 
Number of points per inch on the Tablet 
Flag for REDUCER mode: ‘i=on, Geoff. 
A return flag for LINES, DOTS, FRAME, and BOX modes whose value 
indicates the phase cf the operation: 

O = Operation was just initialized. 

1 = Menu selected; operation cancelled. 

2 = Operation in progress. 
Scale getting for menu 
scale setting for WIRDOW after LOAD 
scale Factor -- see XF,YF 
Slot momber of Tablet Interface card (read from info file) 
Temporary variables 
Temporarily holds an K,¥ position (for BOX, LINES, FRAME, SLIDE) 
User CALIBRATE units 
Name of user CALIBRATE units 
CALIBRATE multiplier (WH= Tablet units / W) 
General-purpose coordinate pair for high-resolution screen 
Arrays (of length MZ) which hold coordinates of points plotted 
in DRAW, AREA, and DISTANCE. They are filled by the 
QUICK-DRAW subroutines. 
Coordinates for upper-left corner of WINDOW on Tablet 
Coordinates for lower-right corner of WINDOW on Tablet 
Coordinates for upper-left corner of VIEWPORT on screen 
Coordinates for lower-right corner of VIEWPURT on screen 
Default values for X41,Y¥1 
Default values for K2,¥2 
Temporary X,¥ coordinates (for VIEWPORT and color menu} 
oe aq tt | 


Width and height of menu overlay 
Coordinates for Lower-right corner of WINDOW on screen 
Current Tablet offset factors 
Coordinates for upper-left corner of overlay on Tablet 
Coordinates for lower-riyht corner of overlay on Tablet 
Coordinates for upper-left corner of working area on Tablet 
Coordinates for upper-left corner of WINDOW on screen 
Pen up/pen down value: 

O = pen ig dow, and has been down. 

l = pen is up 

2 = pen newly down 

10 = pen is off-scale 
Negative numbers indicate that a key has been pressed. 
Temporary variable used in delay loops. 


SUBROUTINES 


Entry 


33U 
670 
8a0 


LOé0) 


1070 


1090 


1120 
1130 
1280 
L290 
L300 
L310 


1330 
1350 


L400 
1940 


L990 


2090 


£120 


2300 
2310 
2320 
2590 


Deacription 


Inputs drive number from keyboard 

Displays color menu; returns chosen color in PC 

Draws a single box of the color C9 on the low-resolution 
uraphice screen. The box will be K& blocks tall, and its 
upper-Left corner will be at (X9, Y9). 

Draws the WIRDOW on the high-resolution screen in the 
current HCOLOR. 

seta scaling information for Tablet; falla into subroutine 
at 1090 

Turns off REDUCER, removes WINDOW frame and sets WINDOW 

to its default values, resets CALIBRATE getting, and falls 
into subroutine at 1120 

Stores VIEWPORT getting in memory for QUICK-DRAW 

Regets Tablet scaling information (with REDUCER, if active) 
Prints prompt “ -RIGHT?" 

Prints prompt "UPPER-LEFT?" 

Delay 1I-l seconds 

Wait for che pen to be down or a keypress. If pen is down, 
teturm with coordinates in X,¥; if keyprega, return with zZ<0. 
Draws or undraws the four VIEWPORT corner marks. 

Draws or undraws a single VIEWPORT corner mark. The corner"s 
coordinates are in £8,Y8 and the rotation factor is in H. 
Turns on the REDUCER. 

Returns with BT=1 if the last pen presa was in the menu area; 
otherwise displays "POINT OUTSIDE VIEWPORT. RESPECIFY" 
Performs an AREA calculation om the polygon whose vertices 
are in che arrays X%,Y%. Keturns with the area in ABR. 
Performs a DISTANCE calculation on the closed curve whose 
points are in the arrays AR,YR- Returns with che distance 
in DT. 

Adds the value of DT to the end of string BS, and prints it 
centered on the screen. 

Clears out the bottom four lines of the Page 2 Text screen. 
Displays the prompt "BEGINNING POINT?" 

Displays the prompt “ENDING POINT?" 

Keinitiallzes the Tablet with the scaling factor in SF, the 
X=-offset in XF, and the Y-offset in YF. 
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SPECIAL LOCATIONS 


These special memory locations are used by the TASLET-CODE 
APPLESOFT proyramw. The decimal addresses are piven on the left; 
hexadecimal equivalents are in parentheses and preceded by a dellar 


Sign ($): 
Location 


41 (329) 


103, 104 
(367,568) 


#22 ($DE) 


232,233 
($E8,5E9) 


700 ($2BC) 


732,754 
($2FU,92F1} 


766, 767 
($2FE,$2FF) 


3089-3094 
($C11-$C16) 


16632, 16633 
($40F5,$40F9) 


16504-16511 
(34076-5407 F) 


24576 ($6000) 


8% 


Use 


This location contains the high part of the memory 
address of the beginning of the current line on the 
Text screen. A POKE 41, PEEK(41)44 operation will 
cause the next printed line to appear on Page 7, 
rather than Page 1, of Text mode. 


This pair of locations holds the addresa of the 
beginning of the current Applesoft program in 
memory. 


This location holds the ON ERR GOTO code of tche 
last error generated. 


This pair of locations holds the address of the 
beginning of the current shape table for the 
Applesoft DRAW and XDRAW commands. 


Holds the termination code from the QUICK=-DRAW 
subroutines. 


After the (HW/ICK-DRAW program ia RUN, this pair 
of locations will hold the memory address of the 
beginning of the QUICK-DRAW subroutine. 


These locations are used to pass the selected 
color to the SEPARATE subroutine. 


These locations are used to pass VIEWPORT information 
co the QUICK=DRAW subroutine. 


These locations are in the memory range used by the 
high-resolution graphics Page 2, but their contents 
are neither displayed on the screen of affected by 
normal sereen aperations. These two locations are 
used to sture the value uf 52 during a SAVE. 


These are also Locations in the high-resolution Page 2 
Which are not displayed. These eight locations are 
used to store the values of Al, X2, Yl, and Y2 during 
a SAVE. 


This is the entry point for the machine language 
subroutine which performs a SEPARATE. 


44911 ($614F) This is another entry point for SEPARATE. 

25175 ($6257) Entry point for a one-dot SLIDE down. 

29218 ($6282) Entry point for a one-dot SLIDE up. 

25261 ($627AD) Entry point for a l4-dot SLIDE right. 

25308 ($62DC) Eoatry point for a l4-<dot SLIDE left. 

“16368 (30010) A PEEK or POKE to thia location will clear the Apples 
keyboard strobe, causing any recent keypress to be 
ignored. 

62454 ($F3F6) This subrourine in the Applesoft ROM fillg the entire 
high-resolution screen with the most recent HCOLOR 
plotted. 

“958 (SFC42) This subroutine in the Apple’s Monitor ROM clears the 
text Screen Crom the current cursor position to the 
end of the screen. 

“868 (SFC9C) This subroutine in the Apple’s Monitor ROM clears the 


text screen from che current cursor position to the 
end of the line. 





ROM CODE 


SOURCE FILE: GITPADSS. IP 
SOUACE FILE: B!TPa035. oP 


oOo: eer TS 

0000- z + 

OOD: a +t 

0000. ij - BIT PAD FIRMWARE 

OOOO - 5 « 

0000: & * COPYRIGHT APPLE COMPUTES 

OOOO. 7 ¢ FYa0er? 

0000: 3 Wt SANDER 

0000. 7 + 

0O0Q: 1g + 

Gong - Lf #6694452 ES 

O0g4: iz CH Eulu S24 »SCREEN HORIZONTAL POSITION 
OLA: iz AGASL Eau $2A 1' BASE ADDRESS FCR SITPS&E CURSOR 
008 ts ADASH EGu $20 

ale Pa — 13 Bask equ $26 i TEXT BASE 4DDRESS 

0036. 14 COUTL Eau B36 sLOw SYTE OF COUT POINTER 

OO3? 1? COUTH Eau t2?7 (HIGH BYTE GF COUT POINTER 

ge OD 1a INO EGu $200 + ENPUT BUFFER aDoaAEsSses 

O20: 1? INL Eau $201 

rte. aG IN EGU $2702 

Oat. ai JNd Ewa $200 

O280: er JEM Eu $250 i; RETURN FLAG LOCATION 

WOOO: <2 * ,HIGH NIZBLE = (tefETURN SCALED VALUE 

HOGD. <4 ¢ .LOW NIBBLE - GeFPEN DORN. 1L=PEN LIFT. Z=SPEN FALL, 3276nN uF 
onde 2o XFLL Equ $251 i X-COORD LOW BYTE. FULL SCALE 
Hebe ao XFLH EGu 6252 i K=COGRD AIGH BYTE, FULL STALE 
eG er YFLL EGU e263 i¥=C(DGRD LOW BYTE. FULL Scale 
rsd. | <9 YFLH EGU $254 i¥~COORD HAIGH BYTE, FULL seer 
0285 “2? TENXL Eau $255 i*-COGAD LGW BYTE, SCALED 

ae a0 TENE Ew $206 i ¥%=—COGRO HIGH BYTE. <=CALT Th 


AY 


Oat: a1 TERYL FO $287 1 ¥=COORD LOW BYTE. SCALED 
O2ba. aa TENS are $258 s¥=-COORD HIGH GYTE, SCALED 
287. a3 REGCL EH $267 ADIVIDE REGISTERS 

Jeo. 34 REGH Eu t2568 


2260 22 IMA EGA! #270 i; BUFFER REGISTER FOR PRA SYRTAD 
vad: 26 TMX EGu *278 i;PRO BUFFER POINTER 

oa: Oo? NFLAG EGu e279 JPRO BUFFER STATUS FLAG 

G27G . 38 SAVSLOT El $278 

Pray. 327 MIFLAG EGU $2A0 

etl 40 GRECL Egy taal 

Gamat. 41 CREGH EGu R2ha! 

Pd OE a2 DIVL EGl 820A 


pead 43 DIVH EGU 244 

Gand: 44 CiHAR Eau t2ZA3 

O38: 435 PAGE Eau $336 iPAGE CODE: 
Ooo: 44 
Oooo: 47 
Q000: 46 
0006: a9 
VO0d: oo 
IO. +1 
O00: sa 
OOH : $3 


HIGH BIT = 1 MEANS SCALE DATA 
40 = HIRES PAGES 

20 = HIRES PAGEL 

TEXT PAGE? 

TEXT PAaAGEI 

LCORES PAGE? 

LOAES PAGE! 

HIRES MIXED PAGES 
HIRES MIXED PAGEL 
LORES MIXED PAGES 
LOSES MIXED PAGE] 


COG: poe 
oocd: ral - 
alalei a) $7 
o000: ba = 
o4sg8: i J 
o000: 6&0 
6i 
a 
6&2 


o 
pa 
Poeuunea é 


ACE EF #4356 


0000: 

good: 

d000- . 
0000- 6d 
048q- 6&5 SCALL EGU S468 i L&s BYTE GF S€aLleE FACTGR 
6526: &S 8CALH EGU $5238 iHIGH BYTE OF SCALE FacToOR 
O38d. 6? OFFXL EGU $5Ba JON BYTE OF X=-GFFSET 

0435 - 68 GFFKH EGU $438 JH(IGH BYTE OF X-OFFEBET 
O88: 6? GFFYL EGU 2an8 »L OM BYTE GF Y—GFFEET 

ores. 70 OFF YH Eau $736 iHIGH BYTE OF Y¥ OFFSET 
O87: 71 BAMDX FQu $478 i TEMP INDEX FOR CURSOR PLOT 
O37: fe TENPL EGU 6578 

OSFe. 7a TEMFPH EGU $5Fe 

O2Ad: 74° COUNT Buu g2A5 IWVTILITY COUNT REG 

OSoF@: 7a CHAR EGU siF 6 i TEMPORARY CHARACTER STOPE 
O7FB: 76 MSLOT Eau a7FE i CURRENT SLOT POINTER #¢H 
cooo: 77 KED Fau 4c0o0 i KEYBOARD STROBE 

CO1d: 7B KEDSTRB EGu 60010 i KEYBOARD STROBE AESET 
CoO 79 SGH EGU #cO30 JS BISPLAY MODE REFEREES 
Cos: BO STEXT EGY $coSi 

cose: G1 SMNMITX EGu $c032 

COs3. B2 SAI Eau #¢033 

toda G2 SPAGI EGU *CO34 

at de a4 SPAG2 EG! $CO35 

COss: 683 SLORES EGu $cO36 


LAST SIX BITS OF MPAGE CORRESPOND TO Pace 
Bit 7 MEANS STREAM MODE IF i 
BIT & MEANS OFFSET AFTER SCALE IF ft 


oe oe ee 


CGS: @4& SHIRES EGu scot? 

COSL. @? DEVO Eau #c081 iGBITPAD CEVICE ADDRESSES 

COBG Be DEV Ea 8c O80 

C083: 87 EVs EGU sc oea 

COBz2. 90 DEVS Eau sCde2 

CFFF . 71 ROMSH Eau ecrFF ‘REFERENCE ADDRESS TO FREE at500 = 
FESS fa SETWID Eu SFEFD \SET CHARACTER CUTPUT TO ORR AL 
FRED. Fa COUT Eau aFDED \CHARACTER OUTPUT 

FF SG: 94 TORTS Eau aFF Se SUTILITY LOCATION TONTAINING ‘FT: 
0oo00: Fh SHSPPSSCCCC ETRE REESE 

O000: 9? 


+ 
OOO: SE # CNOO ROM ENTRY 
goog: 79 # FLAG SET-UP C¢ CLEAR FOR [N® ENTRY 
Oo000: 100 # ¢ SET FOR POINT RETURN (CURSOR) 

* 

* 


coco: 101 
O000: id2 ChMOO EMTRY CODE REPLICATED FOR EACH 


9000: oa * N FRO! F TO F (CORRESPONDING TO 1 TD 7) 
o000: 1904 # 
g000: 103 0 


Cex): 6D 
CBO. #8 
CBo4: 66 
C&O3: 26 
Caos: 30 
Caos: 40 
ceo?: gt 
Ceoc: ap 
CBoF: 4b 
CBHiz2: 6D 
CBis: 48 
Cla: BA 
CBi?: 46 
C818; Te 
CBiF: 48 
Col1LA: OB 
C@l1B: AE 
CB1lE: &D 
C321: 49 
Cen: 50 
C26: 29 
Ce@28: FO 
C@aA_ 20 
CéeD: E4 
CG@ar: Do 
Ceai: 4¢ 
Ceu4' 26 
C@o3: oa 
C34; BO 
Ce; 40 
Cea8: a4 
C@aDp: F1 


Caor: 20 
Cha2- at 
Ce43: 30 
CBaT. aD 
Ca4a: 27 
ce4ac:cF 
CB4E: bo 
Caso: ac 
C853: BF 
CBs: 29 
Case: Fo 
ces4 20 
co50 atv 
Cex 20 
CBé2: 20 
Cees AC 
C468: BF 
CBO4B: 10 


aS 


01 
Fe 


AS 
Fe 


Fe 


“2 
ag 
ar 


FO 
a? 
| 
aD 


Oo? 
Fe 
2a 
<6 


BF 
ae 


on 
Og 
1D 
Fé 
BE 
vF 


FO 
40 
Al 
FO 


48 
D2 


' OB ECT 


QF 
Om 


O4 


a? 


G2 


Cz 


tc 


CB 
CG 


of 


oF 
OF 
CG 


ct 
cs 


C4 


iQ? 
ice 
1oF 
iid 
tii 
lig 
113 
1i4 


Lis 
1ié 
ii? 
118 
119 
1a 
lal 
laa 
iad 
la4 
iaS 
lad 
la? 
128 
ln? 
130 
131 
102 
133 
12-4 
i368 
134 
13? 
138 
1a? 
140 
441 
i42 


vz 
173 
i7a 


SO6662 6-80-9266 60 806664 


* COO0 SPACE ENTRY 


+ 


* GET SLOT NO. 


SAVE MSLOT, 


* AND SET DEFAULTS 


SOC GSSEHS CSCS SEESESESS 


OTHRON 


AOTHROM 


PRCHA 


MOF R 


FILE HARE I8 KX 


ORG 
OB 
BTA 
PLaé 
PLA 
PLP 
ove 
RTS 
STA 
STA 
LDA 
STA 
PHA 
Tis 
PHA 
TYA 
PHA 
Pee 
LOX 
LDA 
EOR 
ECR 
AND 
BEG 
JER 
CPx 
DME 
JP 
PLP 
FHF 
ocs 
LOA 
By 
ST A 


eC BOG 
$4000 
C1iHAR 


AOTHROM 


MSLOT 
SAVSLOT 
CiHAR 
CHAR 


PSLoT 
MP AGE. £ 
aal5 
PAGE. x 
soo 
PRCHK 
DEF ALT 
COvTH 
NOFR 
BYNTAX 


EPOINT 
CHAR 
CH 


(BASLI. ¥ 


HBAREBSSUSSCHE EEE THE ES 
SSSSEE SACS SETAE EE 


J + MAIN LOCP ENTRY 


SHERROD DS EEE CEE 
SSSS SS SSSSSECESEEEEE 


EPOINT 


ELPNT 


JSF 
BIT 
BMI 
LDA 
4aND 
CHP 
BNE 
LOY 
LDA 
AAD 
BEv 
JER 
LDA 
JBA 
JBA 
LD 
LOA 
th 


MREAD 
KED 

END 

TEM 

#43 

#83 
END 
MELO 
FAGE. ¥ 
as7F 
E:Prnt 
CUA SOUT 
#640 
GHWATT 
CURSOUT 
MoLOT 
FP AGE. ¥ 
EPOINT 


i IF so, 


SAVE ACCUM FOR PRe ROWT IME 
7PULL RETURN VECTOR TO 
‘GET SLOT NO. 


‘SAVE SLOT NO. 


‘SAVE ACCU 
ISAVE X-REG AND Y-AEG 


(GAVE STATUS 
iLOAD X FOR SLOT DEF VARESE 


iTF 80 THEN NO DF SULT 
iCHECK IF FROM FRe 


THEN TAKE IN COMMANDS 
iRECOVER STATUS 
iaND SAVE 


»ELIM FLASHING CURSOR 


iR€AD BITPAD 


i CHECK IF PEN DOWN 


EXIT IF PEN DOWN 


DRAW CURSOR 


| LEAWE CURGOR ON FOR AWHILE 


i THEN DELETE CURSOR 


741 


Laon. 17h SCORER eee 


CBet: 177 S0866sbs40¢e40800088 

C#eo: L768 4 

Caso: L7? # EXIT ROUTINES 

40 1G # 

Coed 141 096066086046 44005504444 

Caep- [BE £06666 654068 466-466-6045 

CHeb. AS OF 183 END LDR a€3 

CB4F 8D 81 G2 i164 IMNEXL LDA MFLL: Xx iCOPY RESULTS TO TEM FEGISTEAS 
cSr2. 70D 85 02 185 STA TEMYL, 4 

Lars tA 184 DEX 

CST64 10 FT Lay BFL INEX1 

CB?78- AE FG OF Lae LDX PSLOT i TEST HIGH BIT CF ‘Pace: To 
CB&7B.G0B BB 63 18% LDA PAGE, X iSEE iF DATA 15 TO GE SCALED 
CB7E: 10 O23 190 SPL INE AZ 

CES0: 20 FO cB £1 JSF SCALE i; SC&LE AND OFFSET SATA JreTQ TEM-é 
'oa3: 28 toa INEX2 PLP 

CBBa- FO O06 iva DCs INE XI T iSAIP TO FURTHER FPROCESSI AG 
Cees: 68 t?4 EXIT Pea 

CSB: AB 175 TAY 

CSE. 6B tod PLA ; RESTORE REGISTERS AND EXIT 
Coe7 AA ivy TAS ,IF NOT FROM 1Na 

Lega: 66 178 PL 

Cass: 40 1?o ATS 

CcSec: 2G 

caaec. eo] # SET INPUT BUFFER TO +0000. «0000, +00 

C86; ade 2 

casc: 20s Ott COSC reese nnn ht 

Ceeac: 49 86 204 I[NEXITIT LEA e850 

COBE: AD DE rat le) LDY #tE 

C99O: 979 GO 02 204 GLOOe STA Ind. ¥ 

C893: 83 xu? BEY 

C874: 10 Fa = Ce BPL GLOOoP 

Cavs: 49 AB Or LOA #tAB5 

C87e' 6D @ O22 216 STA 4200 

COSBR 8D Oe OF 211 STA $206 

COVE: 8D oa d2 212 STA 820 

Chai: 49 AC 2 1 it LD” #EAC 

C8a3:80 63 d2 214 STA $205 

C84é4:3D OB G2 215 Sth $200 

CeAa?: aD a0 G2 a2i4 L TERM 

CaAc: 29 10 zi? AND #810 

CG4E: 00 6 218 BNE AGCEX 

CGB0:40 33 g2 217 LDA TEMEL 

CSS3: 40 8% dg2 220 LDY TEM *CONVERT <£ TO ASCII 

CSEB4: a2 00 ae | LOe #80 7 IN INPUT BUFFER 
CEBQ:20 44 CK 22 JSR ASC Oi 

CSBB: AD S7 o> 223 LDA TEMYL 

CQBE: ac 26 o2 £24 Lor TEMY 

Ceti: ad O64 =a5 LOX oe i COMVERT ¥ TO ASCII 
C6t3:20 44 C& 226 ok 4&5-C OM (IN IMPUT BUFFER 

CSC6 26 00 CO 227 ASTEX BIT Keo 

Cec?,;19 93 acd BPL ASCIES 

CSCE: 49 40 wae LDA GeaD 

CBCD: 6D Go o2 230 STA a70C 

CBBbO: AD 80 G2 271 ASCILEX Loa TEM 

Ca&os: 48 a, PHA. 

CBD4: 2° OF ae Aral} HOOF -SET UF RETURN FLAG IN LANFUT SFC. 
Cabé:' oF BO aad ORA #460 

CBb6:8D O& O2 235 STA #20 

C3DB: of 206 Pia 

CS0c: 4a aur LSA A 

CBDD: 44 fe | LSA a 

CADE: 44 ea? LSA A 

CaDF: 44. #40 LSA A 

CBEO: 29 OF ati dat #E0F 

CSEZ: 07 BO 42 OR & #BB0 

CBE4:8D OD O02 243 STA $200 

CGE? AS 244 TAY 

CBEE: a a4 5. PLA *+PULL STACK AND SET UF 
CBE?: 68 a4 PLA |} REGISTERS FOR END G LINE 
CBEA: 468 a4? FLA 

CBEE: 42 OF 248. LODO EOF 

CSED' A? aD #49 Loa #380 

CGEF; 60 2d ATS 
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CaF od: 
Cera: 
Cara. 
CaFO: 
Cora: 
C8FO. 
C3FO: 
Caro: 
Cera: 
C7QQ: 
CFG: 
c#ol: 
C9Oa: 
CrO2: 
C704: 
C903: 
C7Os: 
CF7OF: 
CFO. 
Coe: 
C FOF . 
CFil- 
CPle. 
cris. 
Coe: 
CoB: 
LPic: 
CPE. 
Creal: 
Co2l. 
Cfal: 
Cai: 
cai: 
Chel: 
Ct4' 
Cf¥a4: 
Cw: 
Coa: 
C728: 
Cac: 
CO2E: 
C930: 
C?al: 
Coon: 
Cosa: 
C736: 
oe: 
C936: 
C936! 
cose: 
C3706. | 
C9aT: 
CIOA: 
CFS : 
C936: 
CIw3F: 
C#4i: 
C743: 
~ Fae 
coat: 
coaF- 
Cv4o-: 
Cede 
crs. 


de 4 


734. 
C734. 
C938 
CF5A: 
C34: 
C#5Aa. 
CASA. 


hs dee 
Ta bel 


20 
4¢ 


18 
BO 
| | 


og 
7a 
aC 
20 


AS | 


46 
a5 


AD 


<0 
49 
thay 
at 


BF 


AB 
a? 
FO 
cl | 
=? 
FO 
&8 
38 
Cc? 


AF 
i 


AP 


20 
68 
co | 
az 


4c 


CF 
BG 
As 
a? 


7G 
oc 


zh 


aA 
al 
af 
6O 
ai 
el) 


OF 
iB 


id 


CG 
CF 


| oF 


ca 


‘ 


Cm 


CF 


OF 


co 


cc 


on 
a0 


asa 
aa 
aoa 
2o5 
2ue 
as7 
asc 
ao? 
240 
zeal 
ata 
263 
244 
245 
ahh 
247 
268 
<b? 
a?7Q 
evi 
es. 
ard 
ara 
ers 
ais 
ai? 
ra | 
ar? 


284 


23 
234 
23s 
234 
287 
288 
209 
290 
291 
ava 
299 
254 
295 
a7 
avs 
259 
209 
306 
301 
902 
303 
304 
305 
4J606 
307 
308 
309 
3106 
aii 
412 
313 
ai4 
ai5 
Jif 
217 
318 
a1F 
420 
321 
22 
dec 
424 
323 


CFRSS SESE EEE 
Steeteeeeeenesaceses 
* 

® CVRSOR ROUTINE 

é@. 

Se eee eee eee 
SPSS SESS SSE EEE HE 


CURSOUT JER SCALE 


a Ci SHF 
Ong $100*OTHROM 
INPUT AY Cut ICARRY SET FOR IN® ENTRY 
OF B BEBO iSKIP MEXT BYTE 
POINT BEC iSET CARRY FOR ENTRY TO GET A FOi*. 
cLY 
PHF iSAVE FLAGS FOR LATER 
Ser iDESABLE INTERRUPT UNTIL MSLOF =F 
BIT ROMoM iGHITCH CFF ALL 8C800 ROMS 
aR OTHFROM iSH(TCH TO 8CBGO SPaceé 
CiBKP LDA HEAsi 
PHA 
LDA HBASH 
PHA, 
LD TEM¥L 
LOX TEMEL 
CALLCURS JSR WINCHK 


PHA 

BCS OUT 1 

JER BASCLE 
SSP FES SH SSS SPESSSHEEEHE EEE 
* 
2 MODE EVALVATION 
2 
PSEC SSSSSESSREAEHREHHHH TAS 


LDA PAGE. ¥ 
&aND ee7F 
TAY 
AMD s30C 
BEG GR 
Ts 
AND ##43 
DEG TEXT 
MIX PLA ‘MIXED GRAPHICS BOUNDARY TEST 
PHA 
CoP #140 
Bec GR 
ee ee | 
Lu 
# TEXT BODE CURSOR GENERATION 
# 
i ee | 
TEXT Fra 
JSF LOC Le 
PHA 
LDA *2DF 
ETA (HEASL). ¥ 
LOA #650 
JSR CHAT 
PLA 
STA (HBASL), ¥ 
LGA $3.40 
WSR GWAIT 
OUT 1 WF OT 
GR T¥A 7 TEST FOR HIRES VG LORES GRAPHICS 
CMP a30F 
Becs HIRES 
LDDs HBAGH 
aND e610 
Sete e+ eee 
+ 
*# LO RESOLUTION CAAPHICS 
e CURSBOA ROUTINE 
2 
Set atan 
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CTSA: 
cwso° 
co3o: 
CPSE- 
CFe0: 
CFh2 - 
CFe3: 
Cea - 
C#s5: 
or 
C344: 
COLA: 
CVA: 
CFSE: 
CFT1: 
CPT 1: 
TTL: 
Corl: 
cori: 
Cori: 
CPrra: 
oo 6: 
Co?7.- 
corse: 
COTA: 
CFB: | 
Co7D: 
CoSo- 
CoG. : 
C3H5:. 
C?Se: F 
C?GRA: & 
CORE: 1 
C3BoB: 
CVBE:«z 
Col. ¢ 
Coon ] 
c794° 2 
cog: 
CISA: 
C#9C - 
C7SE 
Cad 
CoAR 
ceAas. 
Cay 
C549: 
Com: 
CFA: 
C780. 
CoB: 
C9H4: 
CIBRS: 
CTR: 
CoBA: 
CopC . 
CoBF: 
c3#co- 
C#cCl: 
Ce: 
Conca: ¢é 
Cees: ; 
ceca: 
CCB: 
cyFcF: 
CTCE: 
CSCE: 
c#o0: 
C9#Di: 
C?D2: 
CF7p4: 
c?ps:; 
CoD: 
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Ag 
28 
Bo 
49 
45 
#9 
OA 


6G 
= 3 | 
71 
ac 


FO 


o2 
FF 


aA 


DO 


9 
Oo 
OF 
ar 


DB 
14 


DS 


O1 


AS 


BO 


a6 
aA 


cy 


cF 


} OF 


oz 


O2 
cy 


CA 


Oz 


™ 
a 


Cc? 


C2 
Oe 


a26 
Ja? 
Jed 
a a 
a30 
< eB | 


J45 


da? 
249 
349 
370 
q74 
q72 
372 
a74 
a7 
374 
477 
378 
a7 
239 
281 


a4 
365 
356 
387 
Je 
qey 
a0 
391 
392 
aga 
J F4 
q79 
376 
397 
J 78 


LORES PHP 


LOR | PHA 


S246 466 


#6FO 


LOR 1 
#4FF 


a, 
| 
LOCLEe 


(H3ASL}, ¥ 
OUT 


= 
* HIRES CURSOR ROWTINE 


= 
£624094264483044 
HIRES LDA 
STA 
TxA 
SEC 
Spc 
Tad 
gcS 
Dec 
LOOP Lor 
Loa 
CTRLOOF Che 
BED 
DEY 
BPL 
PLA 
JB 
PHA 
BCS 
J5A 
LOY 
EOR 
BTA 
OUTS! DE LOA 
CMP 
BED 
acs 
InN 
BNE 
INC 
C DE 
wMP 
rt] TX se 
Sic 
TAK 
LOA 
sac 
STA 
PLA 
Sec 
Sac 
PHA 
B PLA 
cL¢c 
ADC 
PHA 
DEC 
BEG 
BNE 
OUT PLA 
PLA 
STA 
PLaA 
ETA 
RTs 


£916 
COUNT 


ae5 


LOOP 
TEMX 

#e5 
COUNT 
CTRCHKH: ¥ 
OUTSIDE 


CTRLOG 
WINCHK 


OUTSIDE 
BASBCLE 
AMD 
{HBASL I. ¥ 
(HBASL), ¥ 
aac 

COUNT 

A, 

| 


C 
TEMX 
COUNT 
Lode 
#65 
TEM: 
aso 
TEM 


#66 


4G 
COUNT 
OUT 
LOCH 
HASH 


HaASL 


C708 
CoD4 


CF ia 
C8DD: 


cFoe 
CoOD 
CFD 


C FOE: 
C?DE. 
C?De. 
C PDE - 
CPOE : 
eh de. “a 
CFBRE: 
CFDE: 
C7DE: 4 
CDF : 
CTE: 
C3E3: & 
CV7ES: 
CoEé: | 
Cee: 
CTEA: | 
CEC: 
C3EF: 
Cor o- 
C oF GO. 
CoFO: 
Coro: 
Coro- 
CRO: 
CPF: 
coro. 
c#Fo- 
Card: 
CFF O- 
CFO: 
Cord: 
Cor i 
CFF S- 
CFS: 
Co7Fraé: 
oF. 
CoFr4: 
COFFE - 
Core : 
CaO: 
CAGO: 
CAQL: 
CaGe. 
CaG3: 
Cada: 
CAé05: 
Caos: 
CAOF: 
CACC | 
CAGE: 
CAGE : 
CA1O: 
CAi1i: 
CAia: 
cA14: 
CA1é&: 
CAL? 
CALF: 
CALB: 
CAID: 
CALF. 
Cand 


caz3 


cars 


Cag? 
Can? 


1a 
if 
1d 
oF 


O53 


eS 
aa 


os 
93 


iB 
BO 


BG 
O8 
7E 
aC 
aG 
BS 
OA 
CA 
OA 


Os 
2é 
OA 
é6 
As 
<? 
aS 
eA 
AC 
co 
FQ 


6F 


CG 
= 


aA 


OG 


FF 
a0 


7, 
* 


=< 


aA 
=B 
LF 
2B 
=.) 
00 
OS 


04 


Od 


CA 


CF 
Ce 


Oz 


CTRCHA OF D Siz 
OF Fil 
OF B10 
OWE #7 
OF 8 5 
DFR $3 
et ee ee 
TEXT BAGE CALC 


THES SUBROUTINE SETS UP BASE RECISTER 


+. 

. 

as 

* FOR LORES OF TEXT 

* ENTER WITH ‘PAGE’ IN A -~ 
* 


EXIT WITH HNDX IN ¥. READY FOR SCREEN PROCESSING 


e 

26604080500 F540800 008 

LOCLE PHA 
Lo4& BASH 
AND #83 
STA HBASH 
Pla 
AND #80C 
ORA HBAS 
STA HEASH 
Loy HAO Xx 
RTS 

$b a ee 





 ZCREEN BASE ADDRESS CALC 


EN'TER WiTH LO BYTE OF v IN &CCUM 
AND WITH LO BYTE OF X IN *-RES 


eet thepeet eet 


SPSS SSSSSSH ESS OCESS ESSE E EE 
BASCLE PHA 

PD? aeco 

STA HEASL 

LSA we 

LSP & 

DRA HAS L 

STA HE AGL 

PLA 

MF GaSkP 

ORG $200+0T HAG 


eLe :$C200 SPACE ENTRY 


DF a SEO 
SEC 

CLY 

Pe 

SEI 

BIT ROMS 


BASE ADDRESS WILL BE COMPUTED INTO 
HBAGL. HRASH, AND HNDY. HIRES BIT ACRESSED 
16 RETURNED 45 4a 1 sIN A BIT IN THE ACCUM 
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Cada 
ar a a 
Cace. 
LAG. 
Aa. 
cAg5 
Ca 38: 
CAgB: 
CAST: 
Cada 
ar et) = 
CAID 
ee: 
Cadi: 
CAg4. 
cade. 
Case: 
CAdA: 
CA4B: 
CASC - 
Cadac: 
CAC: 
Cade: 
CA4C: 
CAAC ; 
Caac: 
CA4C: 
CA4C: 
Ca4ac: 
Cade: 
Cac : 
Caac: 
Cé4ac: 
CA4D: 
Cade: 
Casi. 
Ca5a: 
Ca54: 
CASE: 
CASA: 
CASB: 
C&S: 
CASE: 
Pate 
CAGa 
Cae SS 
C As - 
Chet? : 
C Aebe 
CaeF: 
C Age; 
Casa 
Cada: 
Caam: 
TASH: 
CAbA: 
Cada: 
Cada: 
CAdA: 
CAGA: 
CAB; 
Cade: 
CaeE: 
Caek: 
cA7I-: 
CATA: 
CAazs- 
Cal?: 
CATS: 
CATs: 
Care: 
CA?D: 
CATE: 
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Ca 
Eq 
2 
49 
ac 
AG 
AF 
28 
<A 
Be 
Co 
aC 
48 
BF 
a? 
G3 
63 
48 
60 


ae 
Cc? 
BOG 
AG 
Fo 
Co 
BO 
BA 
CF 
BO 
ao 
GO 
18 
£8 
&O 
=e 
6&6 
&@ 


48 
73 


10 1 


46 
az 
70 
og 
oo 
BA 
£§ 
at 
46 
aA. 
Aa 


ar 
FE 
og 
7g 


Fe 
Fe 


EB 
oi) 


=o 


cod 
io 
1-7) 
OF 
oa 
oD 


18 


38 
| 


ah 


O04 


OT 


of 


Oa 


Co 


4°3 HPOSN1 [her 
474 HPOSNS Spc an? 
a73 pcs HPOSN 1 
474 aDe aa 
ar? STy HAD Xx 
a7B8 TAY 
479 LDA B€0 
480 SEC 
4691 CLODF ROL ry 
452 DEY 
483 BNE ¢C_LOGOP 
454 Loy MSLOT 
465 PHA 
64 Loa PAGE, ¥ 
487 AMD #E50 
486 GAA HB.A5H 
489 STA HE ASH 
SoG PLA 
491 ATS 
a2 CHN BITPARSS. 2F 
Perr rr ore ff e ferret re | 
a 
4 «8 WINDCW CHECK SUBROUTINE 
5 + 
& # ENTER WITH LO BYTE OF Y¥ [N ACCUM 
Y # AND LO BYTE OF X IN X=REQ 
8 + 
9 » RETURN WILL GE CARRY CLEAR IF 
10 @ WITHIN WINDOW AND CARRY SET IF 
11 * GUTSIDE. 
la * 
[3 eee tee 
14 WINCHE PHA 
iS CMP e192 
) E-] Bcs NiO 
Ll? LOA TEMX 
ig EG YES 
I he Che #62 
ad BCS NO 
at Tie 
aa Chr a24 
aw BCS Nd) 
a4 YES LEA TEMY 
25 BNE Ng 
ac EL¢ 
ar PLé 
t= | RTS 
a? NO SEC 
36 PLA 
Jl RTS 
JS sed eeaeetedeaeveeereds 
ad «@ 
33 ¢ ABCI!] CONVERSION 
2G * ENTER WITH HIGH BYTE 
37 @¢ IN Y-REG. LOW BYTE is aAcCUM 
38 0¢ AND [NPUT BUFFER OF FSET 
as © IM X=-REG 
40 * 
Sl SHON ee 
42 4SCON PHA 
a3 Ti¥ 4 
44 BPL = POSIT 
45 PHA 
45 LDA 8ea0 
ay STA IMO, x 
48 PLA 
a9 §Tx HeASL 
$0 Tag 
$1 PLA 
oa wR THC On 
+2 PHA 
Sa FXA 
ao LOx HBASL 


CABO: 48 v4 POSIT TAY 


C481: E8 s7 Trex 

CAB: && 28 PLA 

Cas: 36 =F Sec 

Casa. BO OF 40 BCS ASKIP 
CASS: FE OO Ge 61 FLOOR ING ING. & 
CART. ES ES 62 AGHKIP sic #¢F6 
CAGE: 45 63 PHA 

CaBe- Fo ae Tra 

CABD EF 93 6&5 |_| : [is "43 
CASF: Ae && Tay 

Cat: 664 a? PLA 

CaA?1: 80 Fa 4&8 BCS FLOOF 
CASI 69 ES &F AGC #3E8 
Cas: 49. 70 PHA 

CATS: Fe “i Th 

CAg7: 4F OF 72 aD® #62 

CAT? : ae T3 Tay 

CAFTA of va PLA 

CaFB8: 80 03 73 BcSs SSKIF 
CaSG. FE 01 Of 7@ HALOOP INC INL. # 
Chan: a 7? OSKEP SEC 

CAAL- EF 42 Ta SBC. #¢44 
CAAS BO Fe To Bcs HLOOP 
CaS: 8S #0 DEY 

Came: 10 FS Bl BPL HLOOP 
CA. 16 G2 cLe 

CAAF- Ca a3 In¥ 

CAAA oF Od #4 Abc e254 
CAC: 38 85 Sec 

CAaD: BO Oo a4 BCs Chu 1 P 
CAAF FE O2 O2 67 JLCOP [MC Ihe. x 
CaABe: EF OA Be CSKIP Sac StA 
CABa- BO Fe ay pcs. One 
CaB4: SF OA 90 afc ets 
CABG. BO O2 ot CS DSK [FP 
CABA: FE O39 O2 $2 WLOOP tee IND. E 
C480: E9 O1 3 DSKIP SBC #1 
CaGF:- BO Fe a4 BCS KLDOOP 
CaCi: 69 43 RTN RTS 

cace: OF eee ee eet eeSe 

C at 2: eB +# 

cac2: S97 @¢ OFFSET AND DIVIDE ROUTINE 
CACZ: 10G # 

CAC a: 101 * ENTER WITH OFFSET IN REGH 
CaCe: 1Oe * ONG PECL, Velvet TO SCALE IN 
CaCe: 193 @¢ ® (HICH BYTE) AND A (LOW OYTE) 
Caca: 164 # SC4HLE «INTEGER BDIVISOR) [nN 
cacez. 10% # DIVA AND DIVL 

CAace. 104 «& 

cACe: 1O7 8 RESULT IN REGH AND REGL 
cace: 108 # VALVE MAY GE +OR-Sa747 
Cate: 109 # SCALE 0 TO #32767 
CAC: 110 @# RESULT I8 THOS COMPLEMENT 
CaAca. Lit * RFEMAINDER (5S LOST 

Cave Lia +# 

Cac. LL oe 
CAaca. AC FB OG? 114 OFFDIV LDY ASLOT 
cACS5 46 115 PHA 

C405 6? 36 04 #116 Liv MPAGE, ¥ 
Cac9: OA 117 aS ra] 
L404 320 O05 118 SMI DIVIGE 
CACC. 48 1197 PLA 

(ac0 20 64 CE 120 JSF OFFSET 
Cada 46 Lal PHA 

Cadi. BB lea DIVIDE cL 

CADZ AQ OO | | LDY #60 

Capa AD A4 GS 124 LOA DIVE 
Cap? Cs L23 LOOP 1 INY 

CaD8 GE 43 02 126 ASL DFW 
CaDB cm ia? AC. re 

Ca&bC id FF 1a BPL LOOF i 


CADE 80 44 Gf I2t STA DIV 


CAE1: 


CAE] 


CAES. 
CAEP 
CAEA. 
CAEB. 
CAEC. 
CAED: 
CEFF: | 
Car? 3 
CAF 2. 


CAFS 


CAF T : 
CAFE: 
CAFS. 
CAFC: 
caro: 
CBO: 
CBoe: i 
CBOl: | 
CBog: 
CBOd: 
CBG4; 
CaOS: 7 
CBO: 
CaF: 
caoc. 
CBOD. 
cara: 
C313: 
CBid: 
Cela: 
CBHit:: 
CBitc: 
C810: 
CHIF: 
Cha: 
Chaz: 
Cha4. 
Chal: 
ceed: 
CHa: 
CHo2c: 
CB2ZD:. 
CELE: 
CH30: 
CBa3: 
Chad: 
CHS: 


CES 


CHF - 
C84: 
cB4as: 
CBo4e: 
CB4é: 
CH4e- 
CH4e: 
CHSi- 
CcBs4: 
cao: 
Case: 
CDSA: 
CBSB: 
CBSo: 
CESE: 
CBS: 
CBélL; 
Chaz: 
(hes: 
cBpe4: 
Cees: 
Cease: 
CBaF: 


78 


Od 


a7 2 


Ou 
3@ CB 


a3 02 


a4 G2 


FF CF 
oO Ca 


B7 O2 
14 

at Of 
Aa O2 


D4 
Ad O02 


oc CB 


B7 Of 


88 62 
36 CB 


BE Ge 
B? O2 
Fa Oo? 
J3 04 


OF 
BY GO: 


| BE O2 


4 CB 
a7 Os 


of 


FF 


Al OZ 


130 
131 
ide 
i33 


fas 
144 
1a? 
138 
199 


14) 


149 
150 


179 


POS 
Looe? 


Loos 


LOOF 4 


FEXIT 
DEXTT 


EIEXJT 
THOC OM 


OFFSET 


Tax 
PLa 
JP 
PLP 
FLP 
BPL 
LDA 
LD x 
J&R 
Str 
BTA 


LOA 
ASL 
DP. 
LDA 
LOX 
w7SR 
Sta 
Pe 
ATS 
EOR 
cue 


PHA 
Tia 
EOR 
TAX 
PLA 
RTS 
SEC 
S2C 
PHA 
TiA 


wEO 
REGH 
REG. 


FOS 
TWOCOM 


aoe 
DIVA 


LOOPS 

4300+0THROM 

7 190700 SPACE ENTRY 
680 


ROMS! 
GTHRONM 


REGU 
REGH 


FEXIT 
DIVH 
DIVE 


LOOP 
DIVE 


DIVH 
LOOPS 


EEXiT 
AECL 
REGH 
THOLOM 
REGH 
REGL 
MSLOT 
HPAGE. ¥ 
A 
ELEXIT 
REGL 
REGH 
OF FSET 
REGL 
REGH 


#OFF 


aaFF 


ORE SL. 


Chea. 
Chad: 
CHa: 
Char. 


Ca?d 


CH70. 
Caro: 
Cera: 
Caro: 
CBTd: 
Caro: 
Caro: 
Ca7d: 
Cara. 
Cals: 
Cit. 
CETC: 
CHF. 
Ce... 
caes: 
CBee: 
CBee: 
CBGE: 
C391: 
Casa. 
Cae: 
Cata: 
CBeFL: 
CBAd-: 
CeaAz: 
CBAs: 
CBA? 
CEAac: 
CRAF: 
CEBa: 
CEES: 
CSBB: 
CBaF: 
CBBS: 
CBB: 
CHS: 
CoB: 
CHa: 
CBS: 
CBB: 
CBB: 
Cua? 
CaaS: 


CBBC 


ED Az O2 
Ad 
66 
40 


aQ Fa CB 


° 90 12 
CHBE: 
CHci. 
Cat2: 
Coté: 
Cat?: 
CHCA: 
CBatc: 
CBCF: 
cBbG- 
capi; 
cED4: 
CHEDS: 
CSD?: 
CBD: 
CBde: 
CBDD: 
CBDE: 
CHE1- 
CRE2: 
CHE4- 
CBE?: 
CBA: 
CRED. 
chro: 


ac BF CB 


AD 80 Oe 
oF O68 

BD 80 O02 
68 

46 

40 & ve 
44 

FO 053 

AF SO 

20 AL Cc 
68 


aD 80 02 
an 
29 13 


z 


SE 64 


aE G2 


Beer 


209 
204 
203 


a0G 
209 
#io 
wii 
alg 
ei3 
ai4 
213 
aid 
ai? 
216 
zi? 


eel 
rit 4 
aaa 
an4 
eal 
aad 
aa? 
ace 
aa? 
avg 
Ji 
ada 
add 
a4 
2335 
#34 
ad? 
aie 
al? 
a49 
asa 
a43 
244 
243 
246 
247 
248 
2a9 
aot 
ma 3 | 
Pan is 
esd 
254 
avs 
av 
as? 
«78 
ao 
240 
adi 
aba 
263 
a4 
aan 
2bisé 
aa? 
248 
269 
270 
a? i 
aia 
ar 

ara 
ais 
ave 
ar? 


8ac ORE oH 
TAX 
PLA 
RTS 
SEA AE A aaa att 
# 
# SCALE fOUTINE 
* 


*# VALUES IN -FL= REGISTERS CONVERTED 
* TO SCALED VALVES IN TEM REGISTERS 
* 

$0000600660000000008 


SCALE LO MSLOT 
LDA GCALL, ¥ 
STA DIV. 
LDA BCALH: 
STA DIVe 
Loa OFF XL: ¥ 
STA OREGL 
LOA 8 OFF AH: ¥ 
St4  OREGH 
LOA AFL 
LOX ZFLA 


JER OFFDIV 
LOY PSLOT 
LOA TEMYL 


BT4 TEMZL 
Loa TENMY 
STA FEMA 
LOA OFF YL: ¥ 
STA ORESL 


Loa OFF YH, ¥ 
STA ‘MEGH 


LOA YFLL. 
LOX YFLH 
oR OFFDIv 
ATS 
BEE 6 DES Se oy a oo a 
& 
* 
# TRIPLE READ OF BITPAD 
« £F GFFSCALE THEN Al TS 
# PUT EIN THE HIGH NIBBLE OF 
« TEM 
Cd 
Lg 
SPSS SCSSCETAGTHAE EEE 
MmREAD JSR MiREAD 
acc BHC HA 
DIT ABo 
BMI OFFS1 
MF MREAD 
OFFS PHA 
LD TEM 
ORA #308 
sTa TEM 
PLA 
Swe HK PHA 
FoR TEM 
ROR rat 
BC MOSWE TCH 
LDA nase 
JSR CwAILT 
NOSWITCH PLA 
ROR A 
LOA TEN 
ROW A 
AND aeis 
BTA TEN 
LSA YFLH 
ROR ¥YFLL 
LSA {FLH 
AOR XFL. 
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CBFa: 
CBF. 
CHF: 
CHFB: 
CoF?:. 
CGFA: 
CBF. 
CBFC: 
CFE: 
cod: 
cegg: - 
eco: 
Cuda: 
cco: 
CCO4: 
CCOS: 
CCO6:. 
Ccos: 
CChH : 
CCOE: 
ceri. 
cela: 
ceid: 
cCCls: 
Cel: 
€Cic: 
CtCiF 
Cag: 
Cc2a |. 
Cc26: 
cca: | 
ccac:& 
Coe: 
cOsa: 
cca: 
CC3s:. 
CC37: 
Coda! 
CCIB: 
COTE: 
Co40: 
CO41: 
cede: 
cc@aq: 
C4: 
cc cde; 
ec48- 
ccac-: 
cc4D: 
CC4E: 


CC4F 


Codi. 


ccs3 


CCSé- 
ToS. 
.5c- 
CC 5e: 
coéo: 
CCée: 
CCé4: 
clear. 
COSA. 
CCB: 
ccaD: 
cero: 
cera: 
ceva: 
CC7?: 
Ccry. 
CCre:& 
CCTE, 
CCtao- 


CoUsa: 


100 


FS 


12 
Ol 
Fe 


7O 


ai 
= 


sa | 
FC 
4 
66 
Fa 


F7 


Oo? 
&o 
a? 
On 
Or 
as 
Oi 
01 


GF 


CF 
c38 


Oz 


7 CC 
L ¢o 


c¢ 


cc 
cc 
co 
ce 


cc 


o4 


49 


27g 
2rF 
=a0 
=O1 
abe 
ant 


28s 
284 
2a? 
zee 
289 
290 
291 
272 
299 
296 
295 
246 
a2o7 
296 
279 
306 
103 
q02 
103 
3206 
303 


a0? 


30g 
J1i0 
311 
312 
313 
aid 
ais 
316 
317 
318 
Ji? 
3z0 
321 


a4 
325 
326 
327 
3278 
<a, 
330 
331 
332 
at 
34 
3595 
336 
3957 
38 


249 
41 
ctr 
343 
a4 
343 
496 
347 
348 
349 
ag 


MIREAD 


CaSKP 
2O_LOGFP 


ROLOOF 


OFFSC 
READTAB 
AL_COP 


ALLOOr 


OL COP 


ATST 
BTsT 


RTS 
LDA 
ASL 


ast 


TAX 
LDY 
BNE 
ORG 
CLE 
DFE 
SEC 
CLY¥ 
PHP 
Set 
BIT 
WSR 
LDA 
STA 
DEY 
BPL 
LDY 
giv 
JSR 
L DHA, 


acs 
LOY 


LDA 


#63 

Ca5uP 

$406+0THROM 

| 180400 SPACE ENTRY 
Bc 


ROMSH 
OTHROM 
et0 

XFLL- ¥ 


ZDLOOP 
a86 
HNDX 
REStP 
DEWO. x 
READTAER 
OFFSC 
#62 
arOVE 
RESLP 
Dewi. x 
READTAS 
OFF SC 


#20 
AMOVE 


HDX 
ROLOOF 


#812 
+31 
1.00P 
DEVS, £ 
&. 


a 

a 

t) 

“370 
#3F0 
TENYL 
Date x 
TEMY 
8640 
eat 
Att OOF 
wea 
TEMY 
TEMYL 


BLOF 
TEMY 
ATST 
#840 
TEMYL 
ETST 
#408 
Devo. x 
ac] 
C+ } 


c£69 40 FO 67 JSi1 RESLP Lon MSLOT 

cCae 48 x bs PRA 

cece? A? oF 3433 LoOa#sa 

cCe? 4g aoe PRA 

ElBA 20 41 Co 335 BtrT OFFSc 

CCep 40 J36 RTS 

CoB. AD @7? G2 3537 AMOVE Lia TEM¥L 

ccPi 79 BI Os 356 adc MFLL, ¥ 

cc*ad FF Bt Of 359 TA KFLL, ¥ 

cc?7? aD 88 O22 Fed LDA TEMY 

CFA 79 g2 Os Bel aDC ZRFLH. ¥ 

CC70 99 g2 02 Gee STa XFL: ¥ 

ecau 60 263 RTS 

cCai OB 264 GCHAIT SEC 

Ctad 48 263 GeaAtt Pris 

Ccag EF Ol 466 GIRAIT =f: Ta 0&1 

cca3 BC Fc ae7 BNE CaWAaIT 

CCA? 5&6 268 PLA 

(cas: EF O1 367 SBC CT Sl 

CcAAa BO Fé a7 DNE Gaal T 

cCcac 6G afl RTS 

CtAaD 373 £660 080086 40-846 6-5 4-6445-44-0-4409 

CcaD: a74 + 

€CabD- J?'3 # CHARACTER ENTRY SEQUENCE 

CcAac. af7é +# 

¢caAb. a7? @ CHARACTER STRING ANALYSIS 

ec ap: ara @ &.. NMAN § 6SSET SCALE FACTOR TO 7h 

ccAaD: 377 « x. MAIN SET « OFFSET TO MNEIN 

CCAD: 290 #4 Y¥., MMMM 6SSET 6¥Y «OFFSET TO NAR 

CCab: a8 @#@8., C1 OR 2! SET MIXED HIRES MODE 

ccap 382 * #H.. (1 OR 2) GET HIRES MODE 

Ccap: aaa @ G.. (21 OR 2t SET MIYED LLORES mODE 

CCap: 364 #4L.. {1 OF 2) GET LORES MODE 

CCAD: ~85 2« f.. (i OR 2) SET TEXT ODE 

CCAD 384 4+ H,, SUPPRESS ALL PRINTING 

Ccap: way @# 6.. RESTORE DEFAULT PARARETERS 

LCAB. 388 <«C.. a0 CURSOR 

ccaD: 387 = F.. DATA RETURNED VWNSCALED 

CC ap: 270 # A... DATA RETURNED S¢4Le&b 

cca: 271 @ PP... STREAM MODE ON 

CCAD. afe2 # G, , STREAM MODE OFFI DEFAULT) 

ccaAd. oF3 @ A... GFFSET AFTER SCALE 

Ccap- a74 08 ff. . OFFSET SEFORE SCALE‘ DEFAULT) 

CcaD: a3 « 

CCAD: 395 Sete eeeeetee esas seaada’ 

CCAD: 268 JI¢7 SYNTAX PLP i TEST IF THIS IS THE FIRST CHarR 
CCAE: BO OC 393 BCs SYNT i i IF wOT THEN SKIP S&T-UP 
CCoo: AF GO 399 LDa aed 

CCB2: 820 78 O22 400 BT” INx »SET [NDEX BLFFER TO cERG 
CCH5:8D FF O2 4061 GTA AFL_LAG iCLEAR BUFFER STATUS 
CCBE: A? O22 402 LOA #82 2@0OVE ENTAY POINTER 
Ctpba: 85 3 403 Sta COUTL 

CCRC: 4D FS 9S 464 SYNTI LDA Char *LOAD THE ENTRY CHAR 
CCBF: Cc? AD 405 CMP "SAD i TEST FOR MINUS 

CC¢ci: Bo of 404 BNE SYNTa ?* BRANCH IF NOT 

CCC3:80 40 dg2 407 £TA MIFLAG i} S3@T TO NOT TreERO 

Cccé4: CF? Ad 408 SYNTZ CMF "¢a6 i TEST FOR SPACE 

CCCB. FO 29 4609 BEG EXIT4& >LAAVE IF SPACE 

CCcA CF AC 410 CMP SAC i TEST FOR COMMA 

Ccec: Fo 2a 411 BEG PROC 1 i IF §0 = ANALYSE STRING 
Cece: ¢? 8D 412 rl | #¢5D 1 TEST FOR CR 

CCDp0 FO 2s 413 DEQ PAD? |IF 830 = ANALYSE STRING 
CCDa: OB 4i4 PHP iSAVE STATUS 

CCD2. AE FH O2 415 LOx¥ INXx iBUFFER [NDEX TO X=-RES 
ECds:. FO Of 414 SEG CHOUT }@BSUME ON ALPHA CHAR IF FIRST 
che 49 Bo 417 EorR ae50 1 TEST FOR NUMERIC 

CCBA: ¢9 GA 416 Che HCA, 

Gcoc: 7o G4 419 BCC CHOUT i IF SO THEN BRANCH 

CCDE. EO GI 420 CPx 81 i1TS Gh TO GET HERE ONLY 
LCEO. FO 1d 4271 BEG ExiTt3 1IF ONE @&LPHA HAS BEEN STORED 
CC&2: Bo ot 422 DNE EAR | 

CCE4: EO 04 423 CnHOuT CPE a4 .ITS AN ERROR IF THERE ARE 
CCES4: BO 48 a4 BCS ERR i i} ALREADY 5 CHARS. IN THE GWFFES 


101 


CCEB: 
CCE: 
Cccfre: 
CCEF: 
CCFa: 
CCF3: 
Ccré: 
Cce?: 
cCrea: 
CCF? 
CCcra: 
CcrFoD: 
CDoOO: 
cDpad: 
CDoOt. 1 
CD: 
CDdog: 
CBO: 
coos: 
Coe: 
Dos: 
CDoeE: 
CDOE.: 
OOF: 
CDE: 
epi4- 
cDlé: a 
CD1ie: 
CDF: 
epic. 
cDid- 
Co20: 
Cbg: 
CD24: 
CB26é. 
CD26: : 
CD2a- 
COo2c: 
uDaF .« 
CD31: 


O36: 
cp3e: 
CDIG: 
CD30: 
ep4q: z 
coat: é 
CD42: 
CDAaa. 
CD45 
[D048 
ches: 
COac: 


CD@aF 


CBS0: 
€033° 
O35: 
CBSS: 2 
CDSE: 
COosc.C 
COS: 
CBei1: : 
COa4: 
COé?: 
COaF: 
CHa: 4 
COS: A 
CDF: 
Cort: 
€orva: 
co?75: 
cO??: 
corse: 


402 


Fa 
70 


78 


G4 


FF 
ig 


=C 
tD 
6D 


7E 
ca 
Ol 
#8 
CE 


a5 
18 
FS 
C4 
OS 


68 


04 


G2 
Of 


cB 


Os 
co 


CF 
ca 


CE 


CE 


02 


a? 


cE 
Og 


04 


03 
Ce 


CE 
FO 


co 
co 


fe 


425 
426 
427 
428 
429 
430 
431 


470 
471 
ava 
a7 
ava 


EXITS 
EXIT4 
PROC 1 


PROC2 


, CSSKP 
ALPH1 


tL ROWTIN 


| AOUT I 


ROUTa 


HOCRS 
Exits 


3 ERRD 
' ERR1 


EMSG 


. EMSG1 


AACUT 


Lo 
TA 
[NX 
TX 
PLP 


CLC 
PHP 


nea 


LDA 
ROR 
S14 


PLA 
J&A 
LDY 
LDA 
JSR 
DEY 
DNE 
LDA 
LDA 
WMP 
cPY 
BNE 
al 
LOA 
EOR 
GE4 
che 
acs 
AOA 
PLA 


CHAR 
TMA, X ‘HAVE THE CHAR [MN THE BLFFER 
‘VPOATE THE SUFFER INDE 
TMX 
*>RESTORE STATUS 
‘GOTO EXIT 
*SET CARRY IF A COMMA 
;BCS ALWAYS 
i CLEAR CARRY IF A CR 
rSAVE THE CARRY 


Exit 
70 


INA 
CSsKP 
8300+0THROM 
i$C500 SPACE ENTRY 
$30 


ROMSH 
OTHROM 
#812 


ERR 1 
FagL—-1. ¥ 
ALP Pt 
#CROUTIN 


PARA}. '¥ 
INX 

i JUMP TO ROUTINE WITH ATS 
#81 
ERR? 
#éCE 
ROUT1 
mer be 
EXITS 
mSLOT 
#6c4 
ROUTSa 
DEFAULT 
EXITS 
PACE. % 


NOCRS 
PACE. X 
A 

PAGE, x 
EXIT1 


SETYIO 
¥e19 
STRIN=1.¥ 
COUT 


EMSa i 
STEAT 
BPAGI 
EXITi 
nas 
ERR 1 


[Mari 
#800 
ERRG 
eO7 
EARS 
és 


CDaC: 


COCB-: 
CBCD. : 
COCr: 
€Bpi- 
COoC4: 
CDDa: 
COD: 
Cpoc: 
COE: 
CDE: 


CDE. 
CDES: 
CDE7- 
COEA: 
CDED: 
CDOEE: 
CDEF: 
CDOFO: 
CDOFa: 
CDF §: 
COf?: 
C OF A: 
COFD. : 
CEOO: 
CEG: 
CEOl: 
CEOd: 
CEOS: 
CEO4: 
C&EOS: 
CEOs 
CEOF 
CEC. | 


BO O 


ot 


FS 
Be 


2B 
BS 


BO 
OA 
B7 
70 


Fi 
Oo 


7a 
Fe 


| - 
it 


AS 


Fe 


| BE 


AS 
EF 
D? 
a5 
oa 
Lay 
02 
Fa 
I | 
=f 
«oc 
ZA 


Fe 


FF 


— OG 


+] 4] 


OF 
OS 


cE 
CE 


O53 
O3 


Oe 
Oz 
Oa 
05 


os 


Oo 


cB 
OF 


CE 
OF 


04 


a 


cF 
cs 


478 
499 


+1 


$04 
405 
504 
so? 
S08 
509 
$19 
Sil 
Siz 
5193 
S14 
513 
S14 
Siv 
516 
S19 
$20 
S21 
522 
$20 
$24 
$25 
$24 
S27 
Sza 
S29 
930 
531 
532 
sag 
534 
335 
534 
S37 
538 
$39 
440 
S41 
S42 
$49 
544 
345 
544 
5a? 
548 
34> 
330 
551 
32 
550 
554 
555 
556 
557 
558 
Ph 


JG 1 


pet HE 
544 
365 
346 
Pl-vs 
568 
49 
370 


MOROL 


EROUT 


OTGLP 


DIG2 


DIei 


DIG 


DIG4 


CAOUT 


cROUT2 
CROUTS 


EXIT? 


pes HOR OL 
ROL re 

Lode MSLOT 
ASL PAGE, i 
ROR ry 

Jar STMOOE 
wee ExIti 
Sta HB ASH 
LDA #438 
STA HSASL 
DEY 

LGA [MA, 'f 
Fon 88EO 
cor 4 
BCS GERRI 
STA [MA, '¥ 
BEY 

Bre DIGLF 
LOX #80 
Ih 

Sta TEMPL 
BTk TEMPEH 
InN¥ 

cP INX 
BE’ Digs 
LOA Osa 
STA COUNT 
Lox #50 
LOA IHA. ¥ 
ADC TEFL 
PHA 

TrA 

ADC TEMPH 
BHI ERR 1 
TAX 

PLA 

DEC COUNT 
BNE Diet 
BEG DIi¢2 
LDY HASH 
cry 944 
BEG Dic4 
LDY MT FLAd 
BEUDIG4 

JGR THOC OM 
LOY egLorT 
STA (HBA). 
LO« #635 
ST é HEASL 
INC HE ABH 
TKA 

5TA (HEASL. ¥ 
al Pt EXITL 
LDY MSLOT 
PHA 

ROR r 

PLA 

Bcc CROWT2 
AMD HPAGE. ¥ 
ECS CaQOuTS 
ORA MPAGE, ¥ 
BTA MP AGE. ¥ 
WMP EXITi 
ORG #40070 THROM 
cLc i $Co00 SPacE ENTAY 
DFA «BO 
SEc 

CL 

PH 

SEI 

BIT ROMS 
JR OTHROM 
ar Bad 


CEE: 
CEi1- 
CE1id: 
CE1?: 
CESA.: 
cEic: 


CcEtF 


CE22: 
cc24. 
veaé: 
cea: 
CEac: : 
CE2ZD: | 
CEaF: 
cede. 
Ce34: 
CE 34: 
CcEJe: 
CEQA: 
CEJ: 
CEE. . 
cE4l: 
CE44: 
CE45: 
CE4e: 
CE4B: 
CE4E: 
CES1L: 
CES: 
CEST: 
CE3A: 
CES Bp- 
CE&O- { 
Cras: 
CE66 — 
cEé&9- 
CEE 
CESE: 
CES: 
CET: 
CET 1. 
CET: 
ceva 
Cera: 
cCEyS:. 
CET&: « 
CEY? « 
CE7E8: 
CE79: 
CE Ta: 


CEve 


CErc: 
CETB: 
CEE: 
CEE: & 
CEBO: 
CEB1: 
CEBa: | 
CEBS: 
CEB4: 
CESS. 
CEBS6: 
TEG@?. 
CEs. 
CES: 
CESA: 
Ean: 
CESc. 
CESD: ¢ 
CEGE: 
CERF: 
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O4 
04 


Om 


S71 
ofa 


374 
oFo 
a 
sv? 
378 
af? 
ra - | 
781 
r= = 
783 
w84 
vas 
wae 
sa? 
=) =) = 
389 
o9O 
oF 1 
aoa 
373 
aod 


273 


+76 
oo? 


420 
ez 1 
i222 
623 
bad 
aS 
Gate 
er? 


PRINT 
Exif2 
STR IW 


TABE 


ADR 


PARAM 


BTA 
STA 
Lor 
LOA 


STA 
LDA 
AND 
EGR 
OF 
STA 
PLP 
Bes 
LDA 
BEG 


STA 
LDA 
STA 
BNE 
JSR 
JF 
Ord 
ASC 


ASC 


DFE 


DED 
DFE 
DFB 


MIFLAG 
INK 
MSLOT 
MPAGE. ¥ 
eC 
MPAGE. ¥ 
PAGE. ¥ 
#83F 
#625 
BPAGE. ¥ 


Exite 
NFLAG 
PRINT 
#ITORTS 
COUTL 
#IORTE/ 234 
COUTH 
EXIT2 
SETVID 
EXIT 
#o0 
“RORRE 


¥ATHYS TELBAT #o+" 


“PGABEXY THHLGCFRND" 


a 
cEo0 


CEP. 


LE 


CE): 


cE 
cE? 


CERO: 
CERO. 
CEFO. 


CEFO 


CE?O- 
CEoO.: 
CEO. 
CEO. 
CESO: 
CEFO: 
CESO: 
UEPa: 
CEoS: 
CE?: 


CETA 


CcEtD- 
CEA: 
CEA: 
CEAS: 
CEAB 
CEAA: 
CEaD: 
CEHG: 
CEEQ: 
CEBé: 
CEB?: 
CEBC; 
CEBE: 
CEBF: 
CECE: 
CEC3: 
CECa: 
CECE: 
CECD: 
CECF: 
CEDa: 
CED3: 
CEDS: 
CED? : 
CEDA. 
CEGG- 
CEBD- 
CEDF : 
CEE2: 
CEES: 
CEES: 
cEE?: 
CEEA: 
CEEE: 
CEEE: 
CEFOQ: 
CEFe: 
CEFS: 
CEFS: 
cera: 
CEF se: 
CEFS- 
CEFS: 
Ceré. 


wEFS 


CGF Se: 
CErC - 


eee DUCCESSFUL ASSEMOLY: MO ERRORS 


Ag 
qD 
Ag 
oD 
oD 


oD | 


8D 
AF 
eD 
AF 
9D 
at, 
2C 
a0 
mie) 


AE 


nF 
AB 
=] 0) 
Bo 
=) 
BD 
<? 
FO 
ao 
98 
a? 
FO 
AD 
o2 


OD 


aD | 


Te 
= 
FO 
Bo 
1 
7D 
x? 
49 
7D 
ad 


ac 
ac 


ac 


4 


as 
38 


ae 
BS 
rat) 


4 


3 


| OF 


G6 
Oz 


On 


06 
oF 
co 
cE 
Ch 
oF 


co 
cy 
£9 
to 


Co 


CG 


mm *) 


co 


oa 


Od 


Cé 
eg | 
CH 


631 
632 
63 
634 


aE be 


635 
637 
638 
aa? 
640 
641 
4a2 
443 
44 
4s 
ate 
eat 
438 
ag 
450 
oF! 
ote 
633 
454 
455 
556 
637 
6396 
os? 
40 
hl 
o6z 
6b3 
664 
Pv) 
666 
667 
448 
4a9 
470 
avi 
72 
673 
474 
575 
& 7 & 
bFF 
&79 
E79 
480 
oe 
é82 
66a 
sa4 
485 
686 
667 
488 
sa? 
670 
494 
672 
493 
494 
495 
ate 
69? 
£48 
at? 


O94 94S SS PHBE 
ee bSbEO2 SOE ERE EEDPESE & 


oe 

« DEFAULT 

7 

+ SCALE = 14 

* X OFFSET = 1534 

= Y OFFSET = 13534 

*# HIRES PAGE 2 

# PRINT (CN 

#* CURSOR OF 

# STREAN MODE OFF 

* DATA RETURNED UNSCA&LED 

# OFFSET BEFORE SCALE 

sd 

ab a et ae a 

SHPO PEHEE EEE SESE SE 

DEFAULT LOA a8i0 
STA SCALL. X 
LOA #30 
STA SC ALH, K 
STA QFF RL. FE 
ETA OFFYL, x 
STA INX 
LDA eeu 
STA TEM 
LOA #64 
STA OFF £H, X 
STA OFF YH, 2 
BITF KBDSTRBE 
WSR MIREAD 
oR SWCHK 
Lox SLOT 
LOA 4640 

S1TMODE TAY 
6TA SAM! x 
STA. SHIRES 
STA STEXT 
STA SP A0 | 
Ado 8400 
BEG DEF | 
STA SmI i 

DEF i TY 
&ND ¥$57 
DEY DEFa 
Lia EGR 

Cer 2 Tra 
aND 0054 
BEG DEFA 
LDA SPAGa 

DEFS Tv 
AND #$03 
DED DEF4 
STA SLORES 

DEF4 TYA 
AND eOclr 
E0DF #£2'5 
STé MPAGE. x 
ATS 


ee 


+ 


# JUMP TABLE 


ee 


atid J PEC, 
AMREAD 
CALE 


ore 
JMF 
JMP 
JMP 


S6F 6+0THROM 
WT NCH, 
FREAD 
SCALE 


+SET SCALE FOR 14 


7;5ET X OFFSET TO 1326 


7>SET ¥ OFFSET FO 13506 


i SET PAGE FOR HIREZ Pe 


(AND FOR FULL SCALE OUTPUT 
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a Ag 
me [eh 
aon 
et a 
“pay 
e900 
“3,0 
eb 

af 


Alt OOF 
AST | On 
AGC 1a 
ATatTr 
Beinst 

| aeP 
AL Liaes 
Da 
COMA 44. 


19ap ¢ 


“9a5 
Lata 
iH} 
“Dae 
ea 
AED 
"035 
i 0-5} 
COac 
Co2c 
t= bed a 


(Aad 
202 
7863 
FF 3a 
“ERs 
cfDE 
“FOC 
BF 4 
“Ba? 
CD48 
CaCl 
0438 
O2Ag 
Cage 
‘Oe 
CEE 
ccée 
CFFF 
“CAC1 
048¢ 
co36 
Coss 
C00 
cEso 
O256 
cCFa4 
O2hi 


OsFe 


0359 
OS73 
0679 
OTFS 
CO3i 
CO335 
COB1 
i= [eh 
cade 
C884 
Capo 
c70c 
CP4E 
Corl 
cap 
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(tH. ae 
oe | 
DEVS 
Oiue 

1 Ve 

+] Ue 
CMsG1 
FAR 
EKITS 
FEXIT 
@LGoFr 
HBASL 
HFOSN | 
[htt 

[NE Xa 
(oes 
wld ENaC Hi. 
LdcLie 


C 


CEéE 
Cpa? 
ceacé 
C74 
CAA 
cage 
CCE4 
243 
CDF? 
CDEA 
CEDa 
cEsO 


coca 
Capi 
CHS? 
“CD33 
CD4F 
Ceeé 
Cass 
e93st 
co? 
Caat 
0203 
ceec 
CAAF 
Coce 
C7ao 
TCBIF 
O2é0 
O7Fa 
Cea4 
ceacd 
O3Be 
OzAl 
c7po 
Cag 
CCré 
0286 
e031 
C28 
Fea 
cOSa 
COF1 
ccB¢ 
OsSFa 
Oza? 
CB36e 
CASF 


a8 


e203 
283 
O2H7 
C270 


OzAd 
O838 
OSES 
Oeba 
coo 
cos2 
cos 
Come 
CaaD 
caeo 
caec 
cero 

F916 
CP7si 
Cv7EO 
coB3 


ADR 
ARGUT 
ASCEX 
H 

HSK IP 
C2ceKP 
ChOuwT 
CONT 
CROVT2 
CROUT 
DEF 1 
DEF AULT 
CEVa 
O03 
Ovi be 
ELrextT 
ENSo 
ERRD 
ExI(T 


WFLL 
TEMYL 
IMa 
MIFLAG 
OfvrH 
MF AGE 
OFF XL 
OFF YL 
KBD 
Shel x 
SLORES 


FPRCHH 


IREXTT 


COE 
CoES 
CAGA 
CoFO 
Cc?7i 
ccoc 

a4 
FDED 
COFA 


Ov. 
ELPNT 
END 
ExITi 
Ex(T2 
G2HArT 
GWAIT 
HOOF 
INO 
INw 
INPUTX¥ 
JMREAG 
KSDSTAB 
LOOP i 
LOR1 
MIX 
NFLAG 
NOROL 
OF FSC 
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THEN INC YO 

REPOSN 

a4ND TEST 

FOR Yeli 

we RE fONE 

NO CONTINUE (LONG SFANCH! 
BRING BACK ALL 

TPaGE 

ann «.¥ 


THIS CONE IN UTILITY ROM MANUAL 


LNA 
Lnx 
LDY 
PHA 
AND 
STA 
Lsr 
LSR 
ORA 
STA 
PLA 
STA 
ABL 
ASL 
ASL 
ROL 
ASI. 
ROL 
ASL 
ROR 
Ln 
ann 
ORA 
STA 
TKA 
CcPy 
BEG 
Ly 
ANC 
INY 


¥oO 
1K. 
WOH 


#ecd 
HE4SL 
a 


ry 
HBABL. 
HBASL 


HBAGH 
& 


ah 

* 
HaASH 
ra 
HDASH 
re 
HGASL 
HBASH 
eeiFr 
e840 
HOASH 


ash 


HFOSH. 


eerd 
ws4 


THIS ENTRY ONLY 
COMPUTES Y & HAASK 


19 


HOF 
AF 
HOF T 
ACE 
HOFF 
ALL 
ide! 
ib ta! 
Al Os 
é bs 3 
Sige 
ob OF 
610C 
610F 


Glia. 


6113 
4118 


4118. 
SLLE. 
olad. 
lea. 
4124 


61e6 


Silat: 
Ola: 
Slat 
&12F: 
6132: 
6135: 
61368: 
613A: 
4137: 
S13F. 
S141. 
6144- 


14? 


6146: 
6148: 
6148: 
&148: 
6146: 
Bil4ac: 
S14F; 
SIF: 
HIF: 
O14F: 
e14F; 
SL4F: 
H1iaF: 
SIL4F. 
SL4F . 
oOL4aF : 
&14F- 
S14F - 
S1LlSF: 
ALIFE. 
614F . 


OL aF 
Hi oF 
4 1 50 
6131 
Ce ee 
4154 
ALI 
hi3F 
6139 
6136 
6150 
&1 SF 
6161 
6164 


Ol 
Og 
10 


cd = 
46 
AS 
4g 
AS 
46 


na 
Ay 
HS 
1 
an 
30 


oO? 
Fo 


oF 


ib 
-. 


Oo 
O1 
00 
40 
G1 
00 


FE 
oa 


“y 
a. 


= 
“w i 


oe 
Da 
O2 


oz 


| De 


oz 
Ou 
oz 
oz 


a) 


Od 


46 


142 
149 
144 
14% 
144 
147 
148 
149 
150 
1Si 
LSa 
1533 
154 
155 
154 
137 
1356 
139 
140 
141 
lin 
163 
164 
145 
144 
1a? 
1é& 
149 
t7a 
t7t 
lve 
73 
17a 
i7s 
Lv é 
iv? 
i768 
179 
160 
iBi 


lig 
183 
Lea 
185 
166 
ig? 
1S 
189 
190 
171 
if2 
173 
194 
195 
ivsd 
197 


oo 


20l 
202 
203 
24 
20S 
20s 
207 
<08 
209 
2id 
aii 
ala 


HPOSN2 Sec 
g¢s 
TAX 
LDa 
STA 
RTS 
+ 

#CLER CLEAR 
ro 

CLER SEC 
Lna 
5a¢ 
BTA 
LOA 
Sac 
STA 
Lx 
Ly 
JSR 
LA 
EOR 
AND 
STA 
CL¢e 
LNA 
ANC 
chp 
1 Tha 
BHC 
THC 
BNE 
TMG 
pee 
LDA 
STA 
STA 
RTS 


cLoP 


KOK 


+ 


“a7 

HPOSN 1 
MEATBL=249. x 
MASK 


BACK FLG+1 BITS 


FINT <O-FLO 
OL POVELE BYTE 
FLGL 
aL 
x0H 
FLGH 
KH 
RL 
rH 
KPOS 
HMASH 
#SFF 
({HEAGL}. ¥ 
{(HEASL}. ¥ 


WITH RESULT JM XL. *H 
SETUP FOR xPOSN 


NELETE THE B1T 
< ¥. HMASHK 
ON LINE HBASL 


aL FAKE OWT TEST 50 
#201 THAT 

70u WE OMY GO TO 

tH ¥O-1 

xO 
ak 
<0K 
tH 
CLO 
#800 
FLOL 
FLGH 


NOw IMC XL. XH 
CONT INVE 

DOME CLEAR 
FLAG 


AMD RETVRN 


#ASHKTSL HMASK LOOKUF TABLE 


MSH TEL FB 


S01, 302, 804, $04 
$10, 820, 640 


PAGE 


Cg 

HIRES Picea 
# 
#*AL7M 
#*ALTM 
#*COLR 
*CULR 
¥ 

AL TM 
COLA 
AIL 
ALA 
* 
SHIREB FICK 
rd 

HFICK 


50 
00 
SAA 
$03 


FOR 
FOR 
FOR 
FOR 


aod 


Eau 
EGU 
Eau 
EGu 


OFF 


TYA 
PHA 
Lia 
PHA 
LDA 
PHA 
Lh¥ 
STY¥ 
Line 
gTA 
LA 
EOR 
DMI 


LOoF 


STUPIN PICK ROUTINE 


COLDR SET i 
COLOR SET 2 
PUR BLU 
CRNLORG 
tare 

S2FF 

$00 

er | 


S4VE ¥.K AND fF 


AiL #00 


ail 


#600 
ALL 
#340 
ALH 
tAiL}.¥ 
AL TM 
OKBYT 


$01 


SET INvEX 
SET 2PG CTRS 


TO BEGINNING OF 
PICK UWF BYTE 
CHANGE SETHIT 
IF RIGHT SET 


o166 
6128 


Lda. 


blot 
61! 
S17d 
&172 
&L7Aa 


S176. 
4176. 
S17A° 
&17C: 
HILFE: 
#180: 
olda: 
6164: 
6164: 
&ilge: 
61a: 
&1GB- 
4i18C: 
4S 1Be - 
4 18F - 
&1O- 
O19: 


eee SUCCESSFUL ASSEMGELY: 


Av 
FO 
AS 
4A 
Af 
ao 
ay 
a1 
71 
AS 
co 
AS 
EF 
Fé 
no 
Eé 
9o 
48 
as 
48 
&5 
63 
AG 
SO 


a0 
oc 
oo 
FF 


Oo. 


7F 


FF 
Oy 


On 
Ol 
n? 
O1 
OO 


213 
m4 
zi 
2£l& 
217 
219 
219 
220 
mel 

222 
223 
224 
225 
224 
227 
228 
229 
270 
231 

233 
eae 

2a5 
236 
auf 


OwDYT 


STOR 
STOR IL 


CHLOF 


LA 
BEG 
LOA 
LSA 
Lf 
BC& 
EDR 
NT 
aTA 
LNA 
CMP 
La 
BEC 
INC 
BNE 
INC 
BCC 
FLA 
STA 
STA 
PLA 
TAY 
RTS 


#00 
STOR 1 
&1L 
Aj 
COLR 
TOR 

eS 7F 
{AiL}, ¥ 
{Hil}, ¥ 
ALL 
#6FF 
ALH 
SOSF 
ATL 
CHLOF 
AIH 
LoOoF 


ALH 


ail 


PAGE 


NM) ERRORS 


WRONG SET CLR BYT 
ALWAYS TAKEN 

4FRE GON DDD OR EVEN 
BYTE? THE CARRY KNGHE 
IF EVEN THEN 
SHIFT ELSE STOR 
SHIFT MAGK. 

WIFE OUT EXTRs« 

AND STORE I[T 

SOTO NEXT BYTE 
WITH TEST FOR 

END OF HSCRN 

( 65FFF } 


CC ON NOT END 
RETURN ¥Y AND ZPG 


424 
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